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Chapter	  One:	  Introduction	  	  
	  	   It	  is	  perhaps	  no	  coincidence	  that	  both	  topics	  considered	  in	  this	  project,	  anthropogenic	  climate	  change	  and	  science	  journalism,	  arose	  in	  the	  1890s.	  In	  1896,	  a	  fellow	  named	  Svante	  August	  Arrhenius	  published	  the	  first	  paper	  calculating	  the	  global	  warming	  effect	  of	  human-­‐released	  carbon	  dioxide.	  That	  same	  decade,	  some	  scholars	  posit,	  the	  field	  of	  science	  writing	  was	  born	  when	  famed	  science	  fiction	  pioneer	  H.G.	  Wells	  moonlighted	  as	  a	  science	  journalist	  (and	  lobbied	  for	  the	  use	  of	  narrative	  devices	  in	  science	  writing).	  More	  than	  a	  century	  later,	  we’re	  still	  grappling	  with	  both	  issues:	  How	  to	  understand	  and	  deal	  with	  climate	  change,	  and	  how	  to	  convey	  complicated	  matters	  of	  science	  to	  the	  public.	  	  In	  a	  way,	  my	  own	  background	  reflects	  these	  topics.	  I	  studied	  some	  science	  as	  an	  undergraduate	  —	  my	  major	  was	  a	  mouthful:	  Philosophy-­‐Neuroscience-­‐Psychology	  —	  before	  switching	  to	  journalism	  as	  a	  graduate	  student.	  In	  that	  capacity,	  I’ve	  delved	  into	  the	  theory	  and	  practice	  of	  journalism	  over	  the	  past	  two	  years:	  honing	  my	  skills	  and	  deepening	  my	  understanding	  of	  the	  craft.	  I’ve	  benefitted	  from	  the	  mentorship	  of	  formidable	  journalists,	  thinkers	  and	  professors.	  I’ve	  traveled	  across	  the	  United	  States	  and	  to	  Costa	  Rica,	  Belgium	  and	  Tanzania.	  I’ve	  learned	  a	  great	  deal,	  and	  I’ve	  been	  flabbergasted	  by	  the	  dedication	  and	  caliber	  of	  my	  peers.	  	  This	  fall,	  for	  the	  final	  component	  of	  the	  program,	  I’ve	  spent	  my	  days	  in	  the	  office	  of	  RESOLVE,	  a	  nonprofit	  primarily	  focused	  on	  socio-­‐environmental	  conflict	  resolution.	  They’ve	  branched	  out	  in	  recent	  years,	  though,	  and	  have	  begun	  pursuing	  proactive	  solutions	  to	  issues	  related	  to	  biodiversity	  and	  wildlife.	  To	  that	  end,	  they	  partnered	  with	  mongabay.com,	  a	  tropical	  ecology	  and	  conservation	  news	  site,	  and	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the	  World	  Resources	  Institute,	  a	  research	  center	  focused	  on	  natural	  resources,	  to	  launch	  WildTech.	  A	  new	  vertical	  on	  the	  mongabay	  site,	  WildTech	  covers	  the	  application	  of	  emerging	  technologies	  in	  conservation	  and	  aspires	  to	  be	  a	  watering	  hole	  and	  information	  clearinghouse	  for	  researchers,	  conservationists,	  techies	  and	  entrepreneurs.	  	  The	  site	  went	  live	  shortly	  before	  I	  moved	  to	  Washington,	  and	  over	  the	  course	  of	  the	  semester	  I’ve	  written	  and	  edited	  stories	  for	  the	  site	  as	  well	  as	  helped	  guide	  its	  feel,	  social	  media	  presence	  and	  focus.	  I’ve	  interviewed	  world-­‐renowned	  researchers	  and	  conservationists	  and	  written	  about	  everything	  from	  controlling	  elephants	  with	  honeybees	  to	  surgically	  implanting	  heart	  rate	  monitors	  in	  salmon.	  	  I’ve	  also	  been	  exposed	  to	  some	  of	  RESOLVE’s	  other	  endeavors,	  including	  developing	  technologies	  to	  combat	  poaching	  and	  their	  Quick	  Response	  Biodiversity	  Fund.	   For	  the	  professional	  analysis	  component	  of	  this	  project,	  I	  examined	  the	  intersection	  of	  two	  elements	  of	  journalism	  near	  to	  my	  heart:	  compelling	  narrative	  storytelling	  and	  the	  skillful	  communication	  of	  science.	  Since	  few	  scientific	  issues	  present	  a	  challenge	  as	  tangled,	  pervasive	  and	  important	  as	  anthropogenic	  climate	  change,	  I	  decided	  to	  focus	  on	  how	  writers	  and	  reporters	  cover	  climate	  change	  —	  how	  they	  maintain	  a	  fidelity	  to	  science’s	  incremental,	  uncertain	  truths	  while	  telling	  engrossing	  stories.	  	  To	  that	  end,	  I	  spoke	  with	  five	  writers	  and	  reporters	  who’ve	  written	  on	  climate	  change.	  They	  came	  to	  the	  subject	  from	  a	  variety	  of	  backgrounds:	  city	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government	  reporter,	  activist,	  historian,	  aspiring	  novelist,	  environmental	  journalist,	  et	  cetera.	  	  They	  are	  Jeff	  Biggers	  of	  The	  Climate	  Narrative	  Project;	  Seth	  Borenstein	  of	  the	  Associated	  Press;	  authors	  Kristin	  Ohlson	  and	  Mark	  Lynas;	  and	  Society	  of	  Environmental	  Journalists	  co-­‐founder	  Bud	  Ward,	  now	  of	  Yale	  Climate	  Connections.	  I	  am	  indebted	  to	  each	  of	  them	  for	  their	  generosity.	  The	  pithy	  fruits	  of	  those	  conversations	  are	  compiled	  in	  Chapter	  Five	  of	  this	  report,	  and	  the	  full	  transcripts	  can	  be	  found	  in	  the	  Appendix.	  (Also	  in	  the	  appendix,	  I’ve	  included	  a	  my	  full	  interview	  guide	  and	  a	  note	  about	  the	  adjustments	  made	  to	  my	  research	  question	  over	  the	  course	  of	  the	  project.)	  	  My	  sources’	  insights	  undergird	  my	  professional	  analysis	  article	  —	  an	  attempt	  to	  create	  a	  blueprint	  or	  primer	  for	  writers,	  reporters	  and	  editors	  working	  with	  narratives	  and	  climate	  change.	  Coming	  from	  a	  diverse	  group	  linked	  by	  a	  commitment	  to	  storytelling	  and	  a	  robust	  engagement	  with	  the	  science	  of	  climate	  change,	  these	  tips,	  insights	  and	  strategies	  have	  helped	  clarify	  my	  own	  thinking	  about	  science	  and	  stories.	  I	  hope	  you’ll	  find	  the	  same.	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Chapter	  Two:	  Weekly	  Field	  Notes	  
	  
	  At	  August’s	  end,	  I	  moved	  to	  Washington.	  Four	  days	  a	  week	  for	  the	  next	  few	  months	  I	  spent	  at	  RESOLVE’s	  headquarters	  writing	  for	  wildtech.mongabay.com.	  And	  each	  Friday,	  I	  participated	  in	  MU’s	  “study	  abroad”	  in	  DC	  program,	  in	  which	  we	  visited	  newsrooms	  small	  and	  large,	  hobnobbed	  with	  top	  journalists,	  and	  talked	  about	  the	  intricacies	  of	  reporting	  in	  one	  of	  the	  world’s	  top	  towns	  for	  news.	  For	  the	  professional	  analysis	  component	  of	  my	  master’s	  project,	  I	  interviewed	  writers	  and	  reporters	  about	  the	  challenges	  of	  localizing	  climate	  change	  narrative.	  And	  I	  filled	  in	  the	  chinks	  with	  museum	  visits,	  camping	  trips,	  hair-­‐raising	  bike	  rides,	  and	  (with	  my	  seven	  boisterous	  housemates)	  some	  hijinks	  and	  mild	  debauchery.	  	  Below	  are	  my	  field	  notes:	  updates	  and	  observations	  dispatched	  each	  week	  to	  my	  dear	  committee	  members	  and	  Professor	  Fritz	  Cropp,	  associate	  dean	  for	  MU’s	  Global	  Program,	  who	  oversaw	  the	  D.C.	  program.	  	  
Master’s	  project	  weekly	  dispatch	  #1	  	  
8/31/15	  
Greetings,	  Committee	  Members	  (and	  Professor	  Cropp).	  	  
It’s	  Sunday	  night,	  and	  I’m	  writing	  from	  the	  kitchen	  table	  in	  my	  cousin’s	  cluttered	  home	  in	  Silver	  Spring,	  MD.	  About	  a	  week	  ago,	  I	  clambered	  into	  the	  cab	  of	  a	  15-­‐foot	  U-­‐Haul	  truck	  with	  three	  dogs	  and	  my	  trusty	  co-­‐pilot	  Rob	  —	  buzzed	  on	  yerba	  mate	  and	  eastward	  bound	  at	  80	  mph.	  Several	  days	  and	  many	  miles	  later,	  we	  arrived	  in	  our	  nation’s	  fair	  capital.	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And	  to	  be	  honest,	  I’ve	  been	  in	  a	  kind	  of	  limbo	  ever	  since	  —	  floating	  between	  Rob’s	  apartment	  on	  K	  Street	  and	  my	  cousin’s	  house,	  babysitting	  their	  (adorable,	  yet	  petulant)	  children,	  drinking	  overpriced	  beer,	  sitting	  in	  on	  a	  group	  Zen	  meditation	  session	  (followed	  by	  tea,	  cookies,	  and	  ruminations	  on	  the	  self)	  and	  haunting	  a	  few	  of	  this	  city’s	  myriad	  museums	  (Sorry,	  Shirin	  Neshat	  —	  I	  stopped	  being	  overly	  impressed	  by	  photographs	  of	  people	  overlaid	  with	  text	  when	  I	  was	  in	  high	  school.)	  	  
At	  any	  rate,	  on	  Friday	  we	  met	  for	  the	  first	  installment	  of	  the	  Washington	  Program’s	  weekly	  seminars.	  The	  day	  consisted	  largely	  of	  the	  routines	  that	  characterize	  the	  first	  round	  of	  any	  course	  (introductions,	  a	  syllabus	  reading,	  all	  skillfully	  administered	  by	  Prof.	  Cochran,	  of	  course)	  punctuated	  with	  a	  few	  engaging	  aberrations	  (A	  jaunt	  through	  the	  press	  club!	  The	  piano	  upon	  which,	  perhaps,	  Lauren	  Bacall	  lounged	  whilst	  Harry	  Truman	  tickled	  the	  ivories!	  An	  encounter	  with	  the	  “young	  and	  hungry”	  Alex	  Mallin!)	  My	  peers	  seem	  an	  affable	  and	  engaged	  bunch,	  poised	  to	  begin	  a	  remarkably	  broad	  array	  of	  internships.	  Most	  of	  them	  are	  new	  to	  me,	  some	  I	  know,	  and	  one	  —	  it	  so	  happens	  —	  I	  knew	  many	  years	  ago	  when	  she	  was	  but	  a	  wee	  lass	  at	  the	  selfsame	  Sunday	  school	  that	  I	  attended.	  	  
Tomorrow	  marks	  my	  first	  day	  at	  Mongabay/RESOLVE,	  which	  I’ve	  been	  anticipating	  with	  increasing	  excitement	  and	  trepidation	  the	  closer	  it	  gets.	  My	  hopes	  and	  expectations	  are	  unexceptional:	  clips,	  experience,	  skills,	  views,	  contacts.	  I’m	  eager	  to	  experience	  a	  prolonged	  stint	  at	  a	  journalistic	  enterprise	  unconnected	  to	  Mizzou	  (not	  that	  there’s	  anything	  wrong	  with	  y’all,	  of	  course).	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So	  tomorrow	  a	  new	  chapter,	  and	  Tuesday	  a	  new	  apartment.	  	  (Zero	  progress	  so	  far	  on	  the	  research	  project.	  I’m	  closing	  out	  my	  first	  day	  on	  the	  job	  now...	  but	  for	  details,	  you’ll	  just	  have	  to	  wait	  ‘til	  next	  week’s	  installment.)	  	  Thanks,	  as	  always,	  	  Caleb	  
Master’s	  project	  weekly	  dispatch	  #2	  	  
9/7/15	  
Esteemed	  Committee	  Members	  and	  Professor	  Cropp:	  	  
Apologies	  that	  this	  is	  a	  little	  late	  —	  I	  procrastinated	  and	  then	  was	  further	  delayed	  while	  trying	  to	  extricate	  a	  cat	  from	  beneath	  the	  floorboards	  in	  the	  bathroom.	  (She’s	  still	  there	  with	  the	  dust	  and	  the	  cobwebs;	  my	  hand	  is	  scraped	  and	  bloodied.)	  	  
I’d	  argue,	  also,	  that	  I	  should	  get	  off	  on	  a	  technicality:	  today	  being	  a	  holiday,	  the	  “close	  of	  business”	  deadline	  is	  a	  little	  elusive...	  
(Just	  kidding,	  of	  course.)	  Here	  goes:	  	  
My	  week	  was	  capped	  by	  a	  jaunt	  through	  the	  Newseum	  under	  the	  beneficent	  eye	  of	  Gene	  Policinski,	  chief	  operating	  officer	  of	  the	  Newseum	  Institute.	  It’s	  a	  super	  nice	  museum,	  which	  I	  didn’t	  visit	  when	  I	  lived	  in	  Arlington	  in	  2013	  because	  I	  balked	  at	  the	  price	  tag.	  But	  it’s	  chock-­‐full	  of	  interesting	  info,	  poignant	  artifacts	  and	  history	  viewed	  through	  the	  lens	  of	  the	  journalists	  who	  write	  its	  first	  draft.	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Policinski	  had	  a	  few	  interesting	  things	  to	  say,	  among	  them,	  “I	  call	  it	  (the	  First	  Amendment)	  the	  blue	  collar	  amendment,	  because	  it’s	  at	  work	  every	  day.”	  
There	  is	  no	  larger	  and	  more	  concrete	  (literally)	  metaphor	  for	  the	  power	  of	  free	  speech	  than	  the	  section	  of	  the	  Berlin	  Wall	  housed	  in	  the	  Newseum.	  The	  West	  Berlin	  side	  is	  tagged	  with	  riotous	  graffiti	  —	  worlds,	  patterns	  and	  faces	  arrayed	  around	  the	  section’s	  centerpiece:	  a	  strange,	  yowling	  figure,	  with	  white	  letters	  written	  in	  its	  still-­‐vibrant	  red	  maw:	  “ACT	  UP!”	  	  
And	  on	  the	  other	  side	  of	  the	  wall,	  nothing.	  Blank,	  pockmarked,	  concrete	  devoid	  of	  human	  expression,	  save	  for	  the	  spray-­‐paint	  marks	  left	  by	  the	  demolition	  crew.	  
There	  were,	  of	  course,	  other	  highlights:	  a	  copy	  of	  Hemmingway’s	  press	  credentials,	  Ann	  Lander’s	  letter	  opener,	  a	  first	  edition	  of	  Scientific	  American,	  a	  Vietnam	  War	  reporter’s	  helmet	  with	  a	  bull’s-­‐eye	  drawn	  on	  its	  faded	  camouflaged	  carapace.	  
Four	  days	  earlier,	  I’d	  taken	  the	  metro	  down	  from	  Silver	  Spring	  to	  RESOLVE.	  The	  organization	  is	  housed	  in	  a	  suite	  on	  the	  second	  story	  of	  a	  LEED-­‐gold	  office	  building	  a	  few	  blocks	  from	  Dupont	  Circle.	  In	  one	  of	  those	  little	  ironies	  of	  sustainable	  construction,	  we’re	  required	  to	  take	  the	  elevators	  —	  and	  not	  the	  stairs	  —	  up	  to	  our	  offices	  on	  the	  second	  story.	  	  
My	  first	  four	  days	  on	  the	  job	  were	  largely	  filled	  with	  getting	  up	  to	  speed	  on	  the	  people,	  projects,	  and	  processes	  of	  RESOLVE.	  Because	  the	  organization	  was	  a	  little	  opaque	  to	  me	  beforehand,	  and	  because	  my	  dual	  role	  with	  RESOLVE	  and	  Mongabay	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is	  a	  little	  unusual,	  it	  might	  be	  worthwhile	  for	  me	  to	  explain	  the	  organization	  as	  I	  understand	  it.	  	  
Since	  its	  formation	  in	  1977,	  RESOLVE	  has	  focused	  on	  environmental	  conflict	  mediation:	  bringing	  together	  interested	  parties	  and	  helping	  them	  reach	  a	  consensus	  about	  an	  issue.	  For	  instance,	  one	  of	  their	  current	  projects	  is	  to	  work	  with	  the	  Army	  Corps	  of	  Engineers,	  environmental	  groups	  and	  others	  to	  draft	  a	  new	  management	  plan	  for	  the	  Missouri	  River.	  	  
A	  challenge	  intrinsic	  to	  that	  line	  of	  work,	  however,	  is	  that	  mediators	  must	  remain	  neutral.	  In	  a	  bid	  to	  take	  a	  more	  proactive	  role	  in	  some	  of	  the	  problems	  RESOLVE	  deals	  with,	  they’ve	  launched	  a	  new	  segment	  —	  Biodiversity	  and	  Wildlife	  Solutions	  —	  charged	  with	  three	  main	  goals:	  “Connecting	  front-­‐line	  wildlife	  conservationists	  with	  technology	  leaders,”	  “Enhancing	  spatial	  analysis	  of	  forest	  biodiversity”	  and	  “Providing	  a	  forum	  for	  efforts	  to	  ensure	  biodiversity	  remains	  in	  decision-­‐making	  and	  public	  opinion.”	  
Hence	  my	  internship,	  and	  hence	  wildtech.mongabay.com,	  a	  collaboration	  between	  RESOLVE,	  the	  World	  Resources	  Institute	  and	  Mongabay,	  a	  website	  that	  focuses	  on	  tropical	  ecology	  and	  conservation	  news.	  The	  new	  Wildtech	  section	  focuses	  on	  emerging	  technologies	  and	  conservation,	  and	  hopes	  to	  position	  itself	  as	  a	  combination	  watering	  hole;	  informational	  resource	  for	  practitioners,	  developers	  and	  other	  interested	  parties;	  and	  news	  source.	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So	  I’m	  in	  an	  interesting	  position:	  writing	  for	  an	  established	  website	  with	  a	  ready	  audience	  but	  also	  helping	  launch	  a	  new	  journalistic	  project,	  with	  the	  opportunities	  for	  input	  and	  improvement	  that	  such	  endeavors	  entail.	  I’m	  also	  getting	  a	  glimpse	  into	  the	  inner	  workings	  of	  environmental	  NGOs,	  which	  has	  proven	  to	  be	  a	  pretty	  interesting	  world.	  (Happy	  to	  talk	  about	  it	  with	  y’all	  in	  a	  forum	  that	  won’t	  end	  up	  in	  my	  professional	  project	  paper	  and	  thence	  online…)	  	  
I’m	  in	  the	  opening	  stages	  of	  a	  few	  stories:	  one	  about	  researchers	  who	  use	  bees	  to	  help	  forestall	  human-­‐elephant	  conflict,	  another	  about	  adding	  electronic	  sensor	  tags	  (Fitbits,	  essentially)	  to	  the	  ecologist’s	  toolbox.	  	  
In	  other	  news,	  we	  moved	  into	  our	  new	  digs	  on	  Tuesday:	  a	  renovated	  1901	  row	  house	  in	  Columbia	  Heights.	  Our	  landlord,	  Dan,	  is	  a	  former	  journalist	  who,	  rumor	  has	  it,	  reported	  on	  the	  UN	  and	  did	  some	  science	  writing	  before	  deciding	  he	  needed	  to	  have	  actual	  income	  and	  moved	  into	  real	  estate.	  	  
Here’s	  to	  journalism,	  	  Caleb	  
Master’s	  project	  weekly	  dispatch	  #3	  
9/14/15	  
Vaunted	  Committee	  Members	  and	  Professor	  Cropp:	  
Time	  sure	  flies	  when	  you’re	  having	  fun.	  Doubly	  so	  when	  there’s	  a	  federal	  holiday	  involved.	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On	  Thursday,	  Professor	  Cochran	  was	  kind	  enough	  to	  stop	  by	  and	  check	  in	  on	  me.	  As	  we	  discussed	  during	  her	  visit,	  I	  foresee	  two	  main	  challenges	  ahead	  in	  my	  professional	  project.	  First	  and	  foremost,	  I	  need	  to	  balance	  my	  journalistic	  duties	  with	  the	  other	  demands	  of	  RESOLVE.	  This	  is	  an	  interesting	  place	  doing	  lots	  of	  interesting	  things,	  and	  I	  want	  to	  take	  advantage	  of	  the	  opportunity	  to	  learn	  about	  environmental	  NGO’s	  and	  how	  they	  work.	  That	  said,	  my	  primary	  job	  (and	  the	  element	  of	  the	  internship	  that	  will	  benefit	  me	  most)	  is	  writing	  for	  mongabay,	  and	  I	  think	  I’ve	  erred	  in	  allocating	  too	  much	  time	  to	  RESOLVE.	  I’ll	  be	  more	  vigilant	  in	  the	  future,	  and	  the	  balance	  should	  also	  naturally	  shift	  toward	  mongabay.	  (It	  took	  a	  while	  for	  me	  to	  get	  up	  to	  speed	  on	  RESOLVE	  —	  a	  one-­‐time	  endeavor.	  Also,	  since	  I	  started	  at	  the	  beginning	  of	  a	  month,	  we	  were	  immediately	  swamped	  with	  a	  bunch	  of	  monthly	  meetings,	  all	  of	  which	  I	  attended	  out	  of	  a	  combination	  of	  ignorance	  and	  earnestness.	  Next	  month,	  I’ll	  be	  more	  judicious	  in	  deciding	  which	  RESOLVE	  happenings	  to	  attend.)	  	  
The	  second	  challenge	  is	  that	  I’m	  the	  only	  journalist	  at	  RESOLVE.	  It	  means	  I	  have	  a	  lot	  to	  contribute,	  but	  I	  also	  need	  to	  seek	  ways	  to	  improve	  my	  writing	  and	  burnish	  my	  journalistic	  chops.	  My	  boss,	  Sue,	  has	  some	  money	  to	  hire	  an	  editor	  she	  knows	  (who	  has	  some	  significant	  science	  writing	  experience,	  apparently),	  and	  Mongabay	  has	  its	  own	  stable	  of	  writers	  and	  editors.	  I’ll	  try	  to	  make	  sure	  my	  stuff	  passes	  by	  people	  who	  might	  view	  it	  with	  a	  more	  critical	  journalistic	  eye.	  (The	  folks	  here	  will,	  no	  doubt,	  put	  my	  writing	  through	  a	  sufficiently	  punishing	  scientific	  wringer.)	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I’m	  actively	  working	  on	  three	  stories,	  with	  several	  more	  in	  the	  works.	  Corresponding	  with	  sources	  in	  far-­‐flung	  locales	  around	  the	  globe	  is	  proving	  to	  be	  a	  slow	  and	  at	  times	  arduous	  process.	  To	  compensate	  and	  keep	  myself	  busy,	  I’m	  taking	  on	  more	  stories	  at	  once.	  I	  think	  it’ll	  work	  out,	  but	  it’s	  frustrating	  to	  still	  not	  have	  a	  byline.	  Hopefully	  people	  will	  get	  back	  to	  me	  this	  week,	  and	  I’ll	  polish	  off	  a	  few	  stories.	  	  
I’ve	  set	  a	  tentative	  goal	  of	  an	  average	  of	  at	  least	  one	  byline	  per	  week,	  or	  13,	  1,000	  word	  stories.	  Does	  that	  seem	  reasonable	  to	  y’all?	  Ought	  I	  to	  set	  my	  sights	  higher?	  	  
Here,	  for	  my	  sake	  as	  much	  as	  yours,	  is	  a	  breakdown	  of	  my	  rolling	  personal	  budget:	  	  
In	  progress	  (sources	  pending).	  	  
-­‐Bees	  and	  elephants	  (mentioned	  in	  last	  week’s	  dispatch)	  
-­‐Electronic	  sensor	  tags	  (ditto)	  	  
-­‐Ka’apor	  (inspired	  by	  a	  press	  release.	  The	  Ka’apor,	  an	  indigenous	  group	  of	  about	  2,200	  people,	  live	  in	  the	  Alto	  Turiaçu	  Indigenous	  Land,	  a	  vast	  530,000-­‐hectare	  tract	  in	  northern	  Brazil’s	  Maranhão	  state.	  They’ve	  started	  using	  camera	  traps	  and	  GPS	  tags	  to	  track	  illegal	  logging	  in	  their	  lands.)	  	  
-­‐DNA	  ID	  (I’m	  lining	  up	  sources	  on	  a	  potential	  multi-­‐part	  story	  on	  using	  DNA	  in	  conservation.	  So	  far,	  I	  have	  contact	  info	  for	  some	  folks	  working	  on	  tiger	  corridors	  in	  Nepal	  and	  for	  a	  woman	  who	  does	  stuff	  with	  tree	  DNA	  and	  logging.)	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Coming	  down	  the	  pipes.	  
-­‐I	  went	  to	  a	  lunch	  this	  afternoon	  about	  something	  called	  the	  the	  Integrated	  Biodiversity	  Assessment	  Tool	  (IBAT)	  initiative,	  which	  could	  be	  an	  interesting	  story.	  They	  launched	  in	  2008	  but	  are	  rolling	  out	  a	  new	  version	  in	  a	  few	  weeks,	  which	  could	  be	  a	  good	  news	  peg.	  It	  seems	  to	  be	  a	  website	  that	  combines	  shape	  files	  from	  endangered	  species,	  key	  biodiversity	  areas	  and	  protected	  areas	  databases	  to	  guide	  policy	  and	  industry	  decisions.	  	  
-­‐My	  boss	  is	  attending	  a	  conference	  this	  week	  in	  California,	  and	  several	  of	  the	  presentations	  on	  the	  agenda	  seemed	  like	  good	  stories:	  1,	  Perimeter	  defense	  in	  the	  Maya	  Biosphere	  reserve,	  and	  2,	  how	  to	  handle	  big	  data.	  	  
I	  missed	  this	  week’s	  seminar,	  unfortunately	  —	  on	  Friday	  I	  flew	  back	  to	  Springfield,	  Illinois,	  to	  scatter	  my	  grandmother’s	  ashes	  on	  the	  family	  farm.	  It	  was	  a	  great	  weekend,	  all	  told:	  a	  pleasant	  blend	  of	  family,	  fun,	  weeping,	  and	  hints	  of	  the	  bizarre	  (Dixie	  cups	  full	  of	  ashes,	  a	  5-­‐foot	  remote-­‐controlled,	  helium-­‐filled	  largemouth	  bass	  lumbering	  through	  the	  house,	  an	  actual	  fox	  cavorting	  &	  chasing	  butterflies	  in	  the	  yard	  in	  broad	  daylight,	  twelve	  gallons	  of	  freshly	  pressed	  apple	  cider,	  etcetera).	  	  
My	  house-­‐	  and	  classmates	  assure	  me	  that	  I	  missed	  an	  interesting	  talk	  given	  by	  a	  bona	  fide	  character.	  	  
I’m	  also	  pleased	  to	  announce	  that	  the	  slow	  gears	  of	  research	  are	  beginning	  to	  grind:	  I’ve	  started	  thinking	  about	  and	  working	  on	  the	  research	  component,	  and	  this	  week	  I’ll	  start	  badgering	  potential	  interviewees.	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As	  always:	  mil	  gracias,	  
Caleb	  
Master’s	  project	  weekly	  dispatch	  #4	  
9/20/15	  
Distinguished	  Committee	  Members	  and	  Professor	  Cropp,	  
Welcome	  to	  the	  fourth	  installment	  of	  my	  dispatches	  of	  Washington.	  	  
During	  Friday’s	  seminar,	  we	  spoke	  with	  half	  of	  Claire	  McCaskill’s	  media	  outfit.	  Although	  much	  of	  what	  they	  said	  was	  unsurprising	  (they’re	  more	  eager	  to	  help	  reporters	  who	  write	  favorable	  stories	  about	  Claire;	  they	  increasingly	  rely	  on	  social	  media	  to	  circumvent	  traditional	  media;	  they	  value	  candor,	  consistency	  and	  trust	  in	  a	  working	  relationship),	  it	  was	  valuable	  to	  hear	  it	  straight	  from	  the	  horse’s	  mouth.	  I	  learned	  a	  few	  surprising	  things,	  too.	  For	  example:	  Press	  officers	  think	  the	  Sunday	  shows	  are	  becoming	  less	  important	  and	  more	  of	  a	  liability;	  they	  don’t	  have	  formal	  restrictions	  on	  press	  officer’s	  personal	  social	  media	  use;	  and	  protecting	  a	  politician’s	  brand	  seems	  like	  far	  and	  away	  the	  most	  important	  thing	  the	  press	  office	  does.	  
In	  one	  of	  the	  more	  amusing	  anecdotes	  from	  the	  session,	  Claire’s	  head	  flack,	  John,	  spoke	  of	  when	  he	  was	  just	  getting	  started	  as	  a	  press	  officer.	  He	  met	  with	  an	  experienced	  journalist	  and	  was	  quite	  worried	  about	  the	  nature	  of	  their	  meeting	  —	  was	  it	  off	  the	  record?	  Would	  the	  reporter	  pull	  some	  sneaky	  trick?	  To	  ease	  his	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worries,	  the	  droll	  reporter	  said	  something	  like	  “John,	  John,	  John…	  I	  have	  these	  two	  lonely	  quotation	  marks,	  just	  give	  me	  something	  that	  I	  can	  put	  between	  them.”	  	  
For	  most	  of	  last	  week,	  my	  coworkers	  and	  superiors	  were	  in	  California	  at	  a	  perimeter	  defense	  conference.	  (Forgive	  me	  if	  I’ve	  mentioned	  this	  already,	  but	  it’s	  fascinating	  how	  the	  fruits	  of	  the	  military-­‐industrial	  complex	  and	  the	  imperatives	  of	  wildlife	  conservation	  seem	  to	  be	  converging…)	  I	  did	  not	  attend,	  and	  so	  spent	  the	  week	  working	  on	  my	  own.	  	  
Perhaps	  because	  my	  attention	  wasn’t	  divided,	  I	  accomplished	  a	  fair	  bit	  of	  work:	  My	  stories	  on	  sensor	  tags,	  bee	  fences,	  and	  the	  Ka’apor	  are	  nearly	  finished	  (pending	  editing	  and	  a	  few	  final	  sources).	  We’re	  trying	  to	  get	  people	  to	  start	  using	  our	  forum,	  so	  I’ve	  been	  posting	  items	  on	  the	  site	  and	  assessing	  its	  functionality.	  There’s	  plenty	  of	  room	  for	  improvement,	  so	  hopefully	  Mongabay	  founder	  Rhett	  Butler	  will	  be	  able	  to	  make	  a	  few	  changes.	  I’m	  also	  working	  on	  a	  new	  story	  about	  the	  Foldscope,	  an	  origami-­‐inspired	  pocket-­‐sized	  microscope	  that	  costs	  less	  than	  a	  dollar	  and	  can	  be	  assembled	  from	  a	  piece	  of	  paper,	  a	  small	  lens	  and	  a	  LED	  light.	  It’s	  pretty	  neat,	  and	  a	  researcher	  in	  Peru	  just	  tried	  it	  out	  for	  the	  first	  time	  in	  the	  Amazon.	  	  
While	  not	  laboring	  at	  RESOLVE/Mongabay	  or	  slaving	  away	  on	  my	  research	  project,	  I’ve	  squeezed	  in	  some	  fun.	  A	  few	  housemates	  and	  I	  camped	  &	  hiked	  this	  weekend	  in	  Shenandoah.	  The	  Blue	  Ridge	  Mountains	  are	  vast	  and	  verdant;	  blueberries,	  sassafras	  and	  pines	  on	  the	  northern	  slopes,	  oaks	  and	  maples	  to	  the	  south.	  The	  paths	  are	  littered	  with	  the	  hollow	  corpses	  of	  enormous	  russet	  millipedes.	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On	  our	  way	  back	  to	  DC,	  we	  stopped	  at	  the	  Blue	  Wing	  Frog	  restaurant	  in	  Front	  Royal,	  Va.	  —	  where,	  in	  the	  words	  of	  the	  grizzled,	  mustachioed	  proprietor,	  “We	  don’t	  fuck	  around	  with	  food.”	  	  
Have	  a	  pleasant	  autumnal	  equinox,	  y’all,	  	  
Caleb	  
Master’s	  project	  weekly	  dispatch	  #5	  
9/28/15	  
Venerable	  Committee	  Members	  and	  Professor	  Cropp,	  	  
It	  pays	  —	  sometimes	  —	  to	  come	  to	  work.	  	  
The	  Pope	  passed	  through	  Washington	  last	  week,	  and	  the	  entire	  city	  seized	  his	  visit	  as	  an	  opportunity	  to	  goof	  off.	  Everyone	  stayed	  home	  whimpering	  about	  the	  horrible	  traffic	  and	  the	  crowds	  that	  were	  sure	  to	  snarl	  the	  city’s	  arteries.	  	  
Needless	  to	  say,	  during	  my	  bike	  ride	  to	  work	  Wednesday	  morning,	  the	  streets	  were	  emptier	  than	  I’ve	  ever	  seen	  them.	  	  
Later	  than	  morning,	  one	  of	  my	  fellow	  interns	  called	  me	  over	  to	  an	  office	  overlooking	  the	  street.	  Below,	  the	  Pope’s	  motorcade	  was	  rolling	  slowly	  by,	  and	  I	  glimpsed	  Mr.	  Francis,	  himself,	  in	  white	  robes	  waving	  to	  the	  sparse	  crowd	  from	  the	  back	  of	  a	  black	  Fiat.	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Work	  last	  week	  held	  rewards	  beyond	  Pope	  sightings,	  of	  course:	  I	  published	  two	  stories	  —	  one	  about	  an	  indigenous	  group	  tracking	  illegal	  logging	  in	  their	  territory	  with	  some	  new	  tech	  gadgets	  and	  the	  other	  about	  bee	  fences	  and	  human-­‐elephant	  conflict.	  It’s	  gratifying	  to	  have	  a	  few	  stories	  up	  and	  a	  few	  more	  in	  the	  works.	  	  
In	  addition	  to	  the	  stories	  I’ve	  been	  working	  on,	  this	  week	  I	  edited	  one	  of	  my	  fellow	  intern’s	  stories	  and	  wrote	  a	  short	  blog	  post	  for	  the	  RESOLVE	  website	  (the	  gist	  of	  which	  was	  “The	  jewelry	  industry	  is	  obeying	  laws	  about	  ivory.	  They	  deserve	  a	  pat	  on	  the	  back,	  and	  so	  do	  we.”)	  I’m	  also	  trying	  to	  build	  an	  audience	  for	  the	  Wildtech	  twitter	  account:	  six	  followers	  and	  counting!	  
There	  was	  no	  seminar	  this	  week,	  so	  I’ll	  talk	  instead	  about	  a	  documentary	  screening	  and	  panel	  discussion	  I	  attended.	  American	  University	  screened	  “War	  on	  Whistleblowers,”	  followed	  by	  a	  discussion	  with	  two	  whistleblowers	  (John	  Kiriakou,	  Thomas	  Drake)	  and	  a	  legal	  expert	  (Tom	  Devine,	  of	  the	  Government	  Accountability	  Project).	  It	  was	  moving	  and	  inspiring	  –	  these	  guys	  sacrificed	  a	  great	  deal	  to	  inform	  the	  American	  public.	  Drake’s	  marriage	  fell	  apart,	  and	  he’s	  now	  working	  at	  an	  Apple	  Store.	  Kiriakou	  spent	  two	  years	  in	  prison	  and	  is	  hundreds	  of	  thousands	  of	  dollars	  in	  debt.	  	  
Devine	  tried	  to	  sound	  an	  optimistic	  note,	  however,	  saying,	  “Over	  and	  over	  again	  we’ve	  found	  out	  that	  you	  can	  commit	  the	  truth	  and	  get	  away	  with	  it…	  People	  keep	  doing	  this	  [whistleblowing]	  —	  and	  people	  always	  have	  —	  because	  it	  makes	  a	  difference.”	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Finally,	  a	  more	  detailed	  update	  of	  the	  research	  component	  of	  the	  project:	  	  
So	  far	  I’ve	  been	  primarily	  researching	  and	  contacting	  the	  folks	  I	  hope	  to	  interview.	  My	  first	  interview	  will	  take	  place	  October	  7th	  with	  Bud	  Ward	  from	  Yale	  Climate	  Connections,	  and	  I’m	  scheduling	  an	  interview	  with	  Mark	  Lynas.	  I’ve	  been	  working	  my	  way	  through	  relevant	  book-­‐length	  pieces:	  Field	  notes	  from	  a	  Catastrophe,	  The	  God	  Species,	  and	  Reckoning	  at	  Eagle	  Creek.	  
Here’s	  hoping	  y’all	  glimpsed	  last	  night’s	  lunar	  eclipse,	  	  
Caleb	  	  
Master’s	  project	  weekly	  dispatch	  #6	  
10/4/15	  
Punctilious	  committee	  members	  and	  Professor	  Cropp,	  	  
There	  was	  a	  slight	  lull	  in	  the	  action	  at	  RESOLVE	  last	  week.	  My	  first	  four	  stories	  are	  either	  published	  or	  ready	  to	  go	  (Sensor	  tags	  went	  up	  on	  Tuesday,	  and	  the	  Foldscope	  story	  is	  waiting	  in	  the	  wings.),	  so	  I’ve	  been	  researching	  and	  lining	  up	  interviews	  for	  the	  next	  few	  stories	  (using	  DNA	  to	  ID	  lumber,	  using	  drones	  to	  estimate	  carbon	  stored	  in	  forests).	  	  
On	  Wednesday	  afternoon,	  I	  attended	  a	  session	  on	  “Visual	  Storytelling	  for	  Environmental	  Nonprofits”	  at	  the	  Wilson	  Center.	  Although	  the	  panelists	  had	  some	  interesting	  things	  to	  say,	  the	  takeaway	  from	  the	  event	  was	  unsurprising:	  videos	  and	  
 18 
images	  help	  nonprofits	  tell	  stories,	  but	  you	  should	  think	  about	  when	  and	  how	  you’re	  using	  them.	  (Meaghan	  Parker,	  an	  SEJ	  board	  member,	  moderated	  the	  session.)	  	  
One	  of	  the	  speakers,	  Allen	  Carroll,	  works	  at	  the	  GIS	  company	  ESRI,	  where	  he	  manages	  their	  story	  map	  program.	  I	  first	  learned	  about	  story	  maps	  earlier	  this	  semester	  because	  I	  was	  considering	  doing	  a	  story	  on	  story	  maps	  (meta,	  I	  know)	  for	  WildTech.	  I’ve	  put	  that	  idea	  on	  the	  backburner,	  but	  it	  strikes	  me	  that	  a	  story	  map	  class	  could	  be	  a	  cool	  thing	  at	  Mizzou	  —	  perhaps	  a	  collaborative	  course	  that	  pairs	  geography	  and	  journalism	  students	  on	  stories?	  Here	  are	  a	  couple	  of	  examples	  if	  y’all’re	  interested.	  	  
Alexandra	  Garcia,	  from	  the	  International	  League	  for	  Conservation	  Photographers,	  suggested	  that	  nonprofits	  should	  think	  more	  carefully	  about	  where	  they	  get	  their	  images.	  If	  they’re	  putting	  together	  an	  annual	  report	  about	  their	  efforts	  to	  protect	  the	  endangered	  Sumatran	  rhino,	  for	  example,	  they	  should	  use	  (and	  pay	  for)	  photos	  whose	  provenance	  they	  know.	  If	  a	  photographer	  doesn’t	  follow	  best	  practices	  and	  harms	  or	  unduly	  disturbs	  an	  animal	  or	  environment	  while	  taking	  a	  picture,	  she	  argues,	  it’s	  hypocritical	  for	  an	  organization	  dedicated	  to	  the	  protection	  of	  said	  animal/area	  to	  use	  that	  image.	  	  
During	  our	  Friday	  seminar,	  we	  met	  with	  two	  generations	  of	  Democratic	  press	  officers:	  Mike	  McCurry,	  co-­‐chairman	  of	  the	  Commission	  on	  Presidential	  Debates/former	  White	  House	  press	  secretary	  for	  President	  Bill	  Clinton;	  and	  Adora	  Andy	  Jenkins,	  senior	  vice	  president	  of	  external	  affairs	  at	  the	  Information	  Technology	  Industry	  Council/former	  press	  secretary	  to	  U.S.	  Attorney	  General	  Eric	  Holder.	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McCurry	  on	  his	  tenure	  as	  press	  secretary:	  “It	  was	  zesty,	  shall	  we	  say…”	  	  
Finally,	  some	  other	  folks	  and	  I	  crashed	  the	  final	  panel	  discussion	  of	  the	  Investigative	  Film	  Festival,	  a	  new	  D.C.	  event	  that	  is	  exactly	  what	  it	  sounds	  like.	  The	  panel	  focused	  on	  a	  new	  documentary	  called	  “1971,”	  which	  tells	  the	  story	  of	  a	  group	  of	  eight	  activists	  who	  broke	  into	  a	  FBI	  office,	  leaked	  the	  documents	  contained	  therein	  to	  the	  press	  and	  ultimately	  triggered	  the	  Church	  Committee.	  The	  director,	  the	  author	  of	  a	  book	  on	  the	  same	  subject	  and	  three	  of	  the	  activists	  were	  there	  in	  person,	  and	  Edward	  Snowden	  Skyped	  in	  from	  Russia.	  	  
Watching	  them	  interact,	  it	  seemed	  an	  old	  generation	  of	  whistleblowers	  was	  passing	  the	  torch	  on	  to	  a	  new	  generation,	  one	  that	  works	  with	  databases	  and	  encrypted	  documents	  instead	  of	  crowbars	  and	  skeleton	  keys.	  
Bonnie	  Raines	  (one	  of	  the	  eight	  activists)	  said,	  “We	  learned	  our	  burglary	  skills	  from	  priests	  and	  nuns.”	  
Master’s	  project	  weekly	  dispatch	  #7	  
10/12/15	  
Honorable	  Committee	  Members	  and	  Professor	  Cropp,	  	  
Last	  week,	  I	  published	  a	  story	  on	  the	  Foldscope,	  and	  edited	  two	  other	  stories	  for	  the	  website.	  I	  spent	  a	  fair	  bit	  of	  time	  arranging	  interviews,	  trolling	  for	  new	  ideas	  (stand	  by	  for	  handfish!),	  and	  interviewing	  folks	  for	  a	  story	  I’m	  working	  on	  about	  using	  drones	  in	  lieu	  of	  LiDAR	  to	  assess	  forest	  regeneration.	  I’ll	  try	  to	  put	  the	  finishing	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touches	  on	  that	  story,	  solicit	  edits	  and	  get	  it	  posted	  this	  week.	  I	  have	  interviews	  lined	  up	  this	  week	  for	  two	  other	  stories.	  	  
On	  Friday,	  we	  spoke	  with	  Gordon	  Witkin,	  the	  executive	  director	  of	  The	  Center	  for	  Public	  Integrity.	  Nothing	  fires	  up	  my	  journalist	  ardor	  quite	  like	  a	  PowerPoint	  montage	  of	  a	  watchdog	  outfit’s	  greatest	  hits.	  	  
The	  folks	  at	  CPI	  are	  strong	  advocates	  of	  data	  journalism.	  “To	  draw	  hard	  conclusions,”	  Gordon	  said,	  “you	  need	  hard	  data.”	  	  
Gordon	  was	  upfront	  about	  the	  challenges	  facing	  nonprofit	  watchdog	  journalism	  groups.	  The	  vast	  majority	  of	  their	  funding	  comes	  from	  foundations,	  which	  Gordon	  describes	  as	  a	  “somewhat	  strange	  dance,”	  of	  finding	  areas	  of	  mutual	  interest,	  securing	  funding,	  and	  then	  persuading	  the	  foundations	  to	  butt	  out.	  
CIP	  often	  partners	  with	  other	  news	  outlets	  to	  get	  their	  work	  out	  to	  a	  larger	  audience,	  and	  they’re	  trying	  to	  get	  those	  partners	  to	  chip	  in	  more	  money,	  but	  it	  seems	  like	  an	  uphill	  battle.	  Some	  partners	  (especially	  in	  TV)	  like	  having	  great	  stories	  handed	  to	  them	  on	  a	  silver	  platter	  and	  take	  credit	  for	  CIP’s	  work	  but	  balk	  at	  paying	  for	  it...	  
A	  few	  developments	  on	  the	  research	  front:	  I	  interviewed	  Bud	  Ward	  (co-­‐founder	  of	  the	  Society	  of	  Environmental	  Journalists	  and	  editor	  of	  Yale	  Climate	  Connections)	  and	  Jeff	  Biggers	  (journalist,	  author,	  memoirist	  and	  head	  of	  the	  Climate	  Narrative	  Project	  at	  the	  University	  of	  Iowa).	  This	  week	  I’ll	  hopefully	  speak	  with	  Mark	  Lynas	  (author	  of	  Six	  Degrees	  and	  The	  God	  Species…	  but	  he’s	  in	  the	  UK,	  and	  the	  time	  
 21 
difference	  is	  proving	  challenging)	  and	  Andrew	  Freedman	  (now	  at	  Mashable.)	  Two	  down,	  many	  to	  go.	  	  
Here’s	  a	  snippet	  from	  my	  conversation	  with	  Biggers,	  who	  seems	  to	  take	  a	  more	  proactive,	  muckraking	  stance	  to	  climate	  change	  reporting:	  “The	  problem	  is	  more	  in	  my	  field	  —	  not	  the	  scientific	  field,	  it’s	  the	  field	  of	  communications.	  We’re	  just	  not	  telling	  that	  story	  effectively	  enough	  to	  get	  people	  to	  do	  anything	  about	  it…	  how	  do	  we	  take	  the	  techniques	  of	  storytelling,	  to	  take	  the	  science	  and	  reproduce	  it	  in	  a	  way	  that	  actually	  galvanizes	  people	  to	  do	  something?”	  
A	  fine	  question,	  and	  one	  my	  project	  hopes	  to	  help	  answer.	  	  
Master’s	  project	  weekly	  dispatch	  #8	  
10/19/15	  
Ineffable	  Committee	  Members	  and	  Professor	  Cropp,	  
(Some	  days,	  you	  write	  a	  weekly	  update	  and	  leave	  it	  on	  your	  computer	  at	  home.	  This	  was	  one	  of	  those	  days.)	  
At	  any	  rate,	  much	  of	  this	  week’s	  excitement	  took	  place	  in	  a	  renovated	  telephone	  factory	  in	  NoMa	  and	  in	  a	  nondescript,	  low-­‐slung	  building	  ringed	  by	  satellite	  dishes	  in	  Tinleytown.	  On	  Friday,	  we	  wandered	  through	  NPR’s	  bright,	  airy	  headquarters.	  We	  observed	  the	  green	  roof	  (complete	  with	  beehives!),	  bumped	  into	  Scott	  Simon	  lugging	  around	  the	  900-­‐plus	  page	  tome	  City	  On	  Fire,	  and	  spoke	  with	  Keith	  Woods,	  NPR’s	  vice	  president	  for	  diversity	  in	  news	  and	  operations.	  Woods’	  strategy	  seems	  to	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be	  slicing	  diversity	  down	  into	  manageable	  chunks.	  He	  cuts	  in	  two	  directions—staff,	  coverage	  and	  audience	  in	  one	  realm	  and,	  perpendicularly,	  the	  laundry	  list	  of	  diversity	  areas	  (age,	  gender,	  geography,	  socioeconomic	  status,	  race,	  etcetera).	  	  
Then	  Sunday	  morning	  we	  schlepped	  over	  to	  Tinleytown	  to	  sit	  in	  on	  a	  taping	  of	  Meet	  the	  Press	  with	  Chuck	  Todd.	  It	  was	  a	  pretty	  eye-­‐opening	  experience;	  I’d	  never	  seen	  one	  of	  the	  legendary	  Sunday	  shows	  before	  (Sorry	  about	  that,	  Professor	  Cochran…	  I	  dropped	  the	  ball	  on	  Friday.),	  so	  it	  was	  fascinating	  to	  get	  a	  glimpse	  at	  happens	  on	  the	  other	  side	  of	  the	  TV	  screen.	  	  
This	  Sunday’s	  show	  featured	  a	  pre-­‐taped	  interview	  with	  Ted	  Cruise,	  who	  looks	  like	  a	  doughy,	  damp-­‐eyed	  reptile.	  Then	  Todd	  spoke	  with	  two	  House	  Benghazi	  committee	  members,	  one	  Republican,	  one	  Democrat,	  who	  bickered	  and	  jousted	  about	  Mademoiselle	  Hillary	  Clinton.	  Quoth	  Representative	  Mike	  Pompeo	  du	  Kansas	  WRT	  Bengazi	  vs.	  Watergate:	  “But	  this	  is	  worse	  in	  some	  ways	  —	  right?”	  	  
Most	  interesting	  was	  observing	  how	  the	  storied	  show	  is	  trying	  to	  stay	  relevant	  in	  this	  brave	  new	  world	  of	  social	  media	  and	  the	  24-­‐hour	  news	  cycle.	  	  
On	  the	  research	  front,	  I	  finally	  pinned	  down	  Mark	  Lynas	  —	  we	  had	  a	  nice	  chat	  via	  Skype	  on	  Thursday.	  Next	  up	  Kristin	  Ohlson	  and	  Andrew	  Freedman.	  	  
Last	  week	  I	  interviewed	  Mark	  Hebblewhite,	  a	  researcher	  at	  the	  University	  of	  Montana	  who	  researchers	  the	  interactions	  among	  large	  predators,	  their	  ungulate	  prey	  and	  humans.	  It	  should	  go	  live	  tomorrow.	  I	  got	  back	  edits	  on	  my	  story	  on	  computer	  vision	  and	  drones	  as	  a	  poor	  mans	  LiDAR,	  so	  that’ll	  be	  out	  soon,	  too.	  I	  
 23 
edited	  a	  story	  about	  some	  guys	  who	  mounted	  sensors	  on	  prothonotary	  warblers	  to	  find	  out	  to	  where	  they	  migrate	  in	  the	  winter.	  (Fun	  fact	  —	  the	  word	  ‘prothonotary’	  apparently	  refers	  to	  Roman	  Catholic	  clerks	  who	  wore	  bright	  yellow	  robes.)	  	  
Hope	  all’s	  well.	  Happy	  belated	  birthday,	  Sara.	  
-­‐C	  
Master’s	  project	  weekly	  dispatch	  #9	  
10/26/15	  
Sagacious	  committee	  members	  and	  Professor	  Cropp,	  	  
On	  Friday,	  we	  gathered	  at	  the	  office	  of	  the	  Weekly	  Standard,	  a	  conservative	  opinion	  magazine.	  There,	  we	  hobnobbed	  with	  Fred	  Barnes,	  the	  rag’s	  affable	  executive	  director.	  What	  struck	  me	  most	  about	  our	  visit	  to	  the	  Standard	  was	  just	  how	  laid	  back	  it	  seemed.	  Barnes	  said	  they	  used	  to	  have	  weekly	  staff	  meetings	  but	  found	  them	  to	  be	  a	  waste	  of	  time.	  My	  impression	  was	  that	  they’ve	  been	  at	  it	  for	  so	  long	  that	  the	  office	  has	  fallen	  into	  a	  comfortable	  routine.	  Or	  perhaps	  Barnes	  is	  just	  at	  a	  high	  enough	  level	  in	  the	  organization	  that	  he	  doesn’t	  have	  to	  trouble	  himself	  with	  the	  more	  frantic,	  mundane	  elements	  of	  running	  a	  weekly	  magazine.	  	  
Regardless,	  Barnes	  seemed	  unperturbed,	  and	  (through	  an	  uncharitable	  lens)	  the	  
Weekly	  Standard	  seemed	  an	  increasingly	  hidebound	  and	  irrelevant	  publication.	  (Am	  I	  way	  off	  base	  here,	  Professor	  Cochran?	  Does	  the	  Weekly	  Standard	  really	  have	  its	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finger	  on	  the	  pulse	  of	  the	  conservative	  movement?	  Is	  it	  the	  barometer	  by	  which	  political	  operatives	  and	  the	  conservative	  apparatus	  gauge	  their	  party’s	  fortunes?)	  
Anywho,	  a	  highlight	  of	  last	  week’s	  work	  session	  was	  a	  meeting	  and	  interview	  with	  Iain	  Douglas-­‐Hamilton,	  an	  elephant	  researcher	  and	  founder	  of	  Save	  the	  Elephants.	  (He’s	  like	  the	  less-­‐famous	  Jane	  Goodall	  of	  elephants…)	  We	  spoke	  about	  the	  challenges	  of	  safeguarding	  elephants	  in	  remote,	  rural	  areas	  and	  the	  role	  technology	  can	  play	  in	  stopping	  poachers.	  	  
From	  my	  hopefully	  soon-­‐to-­‐be-­‐published	  Q&A:	  “There	  are	  many,	  many	  challenges.	  One	  big	  challenge	  that	  we	  personally	  have	  experienced	  is	  when	  you	  have	  nighttime	  contact,	  and	  you	  know	  an	  elephant’s	  been	  poached.	  You’ve	  heard	  the	  gunshots,	  and	  you	  send	  out	  a	  patrol,	  and	  they	  can	  hear	  the	  tusks	  being	  chopped	  —	  chopped	  off	  the	  elephants.	  Now,	  if	  they	  close	  in	  they’re	  going	  to	  get	  shot	  at,	  that’s	  for	  sure.	  So	  what	  is	  challenging	  is	  to	  maintain	  contact	  with	  those	  poachers	  until	  dawn,	  when	  you	  can	  spot	  them	  and	  intercept	  them.”	  
I	  also	  published	  this	  interview	  with	  Mark	  Hebblewhite,	  a	  University	  of	  Montana	  researcher	  who	  combines	  GPS	  tracking	  data	  with	  remote	  sensing	  information	  to	  learn	  about	  the	  interplay	  among	  predators,	  prey,	  humans	  and	  the	  environment.	  On	  Friday,	  I	  spoke	  with	  Meaghan	  Parker	  of	  the	  World	  Resources	  institute	  about	  the	  challenges	  of	  using	  DNA	  technology	  to	  identify	  illegally	  harvested	  wood	  products.	  	  
And	  now,	  brace	  yourselves:	  At	  the	  behest	  of	  a	  committee	  member	  who	  shall	  remain	  unnamed,	  it’s	  about	  to	  get	  introspective	  up	  in	  here.	  	  
 25 
On	  the	  professional	  front,	  I	  really	  dig	  learning	  and	  writing	  about	  issues	  in	  conservation	  and	  ecology.	  They’re	  topics	  I	  care	  about,	  the	  people	  involved	  are	  smart	  and	  doing	  interesting	  things,	  and	  the	  issues	  seems	  to	  make	  for	  good	  stories.	  I	  can	  imagine	  myself	  continuing	  to	  cover	  conservation/ecology	  for	  some	  time	  to	  come.	  	  
That	  said,	  I	  treasure	  opportunities	  to	  speak	  with	  people	  face-­‐to-­‐face	  and	  to	  get	  out	  into	  the	  field—opportunities	  that	  have	  been	  somewhat	  lacking	  here	  at	  RESOLVE.	  Relentless	  email	  and	  phone	  reporting	  gets	  a	  little	  old,	  and	  it	  can	  be	  challenging	  to	  do	  the	  kind	  of	  sensory,	  evocative	  writing	  I	  enjoy	  when	  you’re	  not	  there	  for	  the	  action.	  But	  you	  have	  to	  start	  somewhere.	  	  
The	  other	  element	  in	  this	  experience	  has	  been	  the	  dual	  nature	  of	  the	  Biodiversity	  and	  Wildlife	  Solutions	  group’s	  mission.	  My	  superiors	  and	  coworkers	  are	  not	  solely	  dedicated	  to	  providing	  content	  to	  the	  website.	  It’s	  been	  fascinating	  to	  get	  a	  glimpse	  into	  the	  world	  of	  an	  upstart	  environmental	  nonprofit	  (it	  seems	  to	  consist	  largely	  of	  scrambling	  for	  funding),	  but	  I’ve	  spent	  less	  time	  writing	  and	  reporting	  than	  I	  would	  have,	  probably,	  at	  an	  outfit	  that	  focused	  solely	  on	  the	  news.	  On	  the	  other	  hand,	  if	  I	  were	  to	  apply	  for	  a	  communications	  job	  at	  Nature	  Conservancy,	  say,	  this	  experience	  would	  be	  a	  boon.	  	  
Perhaps	  the	  takeaway	  is	  this:	  It’s	  rewarding	  and	  exciting	  to	  write	  about	  things	  you	  care	  about.	  	  
On	  the	  research	  front,	  I’m	  beginning	  to	  see	  some	  trends	  emerge	  from	  my	  conversations	  with	  sources.	  We	  seem	  to	  be	  at	  a	  moment	  when	  thoughtful	  reporters	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are	  shifting	  away	  from	  questions	  about	  the	  science	  of	  climate	  change	  or	  the	  problems	  of	  false	  balance	  and	  looking	  toward	  on-­‐the-­‐ground	  impacts.	  The	  science	  is	  basically	  decided,	  and	  it’s	  kind	  of	  a	  moot	  point	  whether	  individual	  events	  are	  directly	  linked	  to	  climate	  change.	  Shit’s	  happening,	  and	  it	  needs	  to	  be	  presented	  within	  the	  context	  of	  climate	  change.	  Bud	  Ward	  made	  the	  analogy	  of	  a	  basketball	  game	  played	  with	  lower	  hoops:	  the	  players	  are	  going	  to	  sink	  more	  baskets.	  You	  can’t	  take	  any	  individual	  point	  and	  say	  it	  was	  directly	  due	  to	  lower	  hoops,	  but	  you’d	  be	  remiss	  to	  write	  about	  a	  play	  and	  not	  place	  it	  in	  the	  game’s	  context.	  	  
Jeff	  Biggers	  also	  thinks	  it’s	  a	  moot	  point,	  but	  he	  emphasizes	  focusing	  on	  how	  individuals	  are	  acting	  and	  adapting	  to	  a	  world	  with	  lower	  hoops.	  As	  the	  impacts	  of	  climate	  change	  increasingly	  emerge	  from	  the	  noise,	  and	  as	  the	  scientific	  and	  political	  consensus	  hardens	  around	  the	  reality	  of	  climate	  change,	  science	  and	  environmental	  reporters’	  jobs	  might,	  perversely,	  get	  easier.	  	  
Still	  figuring	  it	  out,	  but	  I’m	  sort	  of	  feeling	  a	  little	  something	  maybe	  in	  there	  somewhere.	  	  
Looking	  forward,	  this	  afternoon	  I’m	  interviewing	  Kristin	  Ohlson,	  the	  author	  of	  The	  
Soil	  Will	  Save	  Us	  and	  (seemingly	  a	  ghostwriter	  for)	  Kabul	  Beauty	  School.	  On	  Thursday,	  I’m	  toying	  with	  taking	  the	  day	  off	  and	  heading	  to	  an	  AAAS	  event,	  Climate	  Science,	  50	  Years	  Later.	  It’d	  give	  me	  a	  chance	  to	  incorporate	  some	  scientists’	  retrospections	  and	  projections	  in	  my	  project,	  and	  the	  lecture	  by	  University	  of	  Georgia	  professor	  J.	  Marshall	  Shepherd,	  “Communicating	  about	  Climate	  Change	  —	  50	  Years	  Later,”	  bears	  directly	  on	  my	  project.	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Signing	  off,	  	  
Caleb	  
Master’s	  project	  weekly	  dispatch	  #10	  
11/2/15	  
Dexterous	  Committee	  Members	  and	  Professor	  Cropp,	  	  
On	  Thursday,	  I	  attended	  that	  “Climate	  Science,	  50	  Years	  Later”	  event	  I’d	  mentioned	  in	  my	  last	  dispatch.	  It	  was	  a	  daylong	  session	  of	  talks	  commemorating	  the	  50th	  anniversary	  of	  the	  first	  official	  climate-­‐change	  warning	  to	  a	  U.S.	  President.	  (It’s	  shocking	  that	  five	  decades	  worth	  of	  presidents	  have	  done	  so	  little	  about	  climate	  change,	  but	  even	  more	  shocking	  that	  way	  back	  in	  1896	  a	  fellow	  named	  Svante	  August	  Arrhenius	  published	  a	  paper	  calculating	  the	  global	  warming	  effect	  of	  human-­‐released	  CO2.)	  	  
There	  was	  a	  lot	  of	  interesting	  history	  and	  cool	  science,	  and	  couple	  of	  talks	  that	  touched	  on	  my	  research	  project.	  	  
J.	  Marshall	  Shepherd,	  a	  meteorologist,	  spoke	  about	  communicating	  climate	  change	  and	  made	  a	  few	  helpful	  analogies:	  The	  coach	  is	  climate,	  Lebron	  James	  is	  weather;	  the	  weather	  is	  your	  mood,	  climate	  is	  your	  personality.	  	  
Waleed	  Abdalati,	  from	  CIRES	  at	  the	  University	  of	  Colorado	  Boulder,	  said,	  “It’s	  not	  technologies	  that	  will	  save	  us,	  it’s	  our	  attitudes	  and	  cultures,”	  so	  “the	  challenge,	  I	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think,	  to	  us	  is	  how	  do	  we	  convey	  the	  importance	  and	  the	  need	  to	  want	  it	  [resolution	  to	  climate	  change	  issues]	  to	  people,	  so	  that	  the	  rest	  follows”	  
It	  turns	  out	  that	  climate	  change	  conferences	  are	  one	  of	  the	  only	  places	  where	  you’ll	  find	  a	  line	  outside	  the	  men’s	  restroom	  and	  none	  outside	  the	  ladies’.	  And	  the	  line’s	  denizens	  are,	  of	  course,	  largely	  old	  and	  white.	  	  
Since	  I	  took	  Thursday	  off	  to	  attend	  the	  conference,	  it	  was	  a	  short	  week	  at	  RESOLVE.	  I	  published	  this	  story	  about	  drones	  in	  Costa	  Rica.	  I	  started	  gathering	  sources	  for	  two	  stories.	  I	  did	  a	  little	  editing.	  Finally,	  I	  sat	  in	  on	  an	  interview	  with	  a	  potential	  future	  intern,	  which	  was	  quite	  interesting.	  (Here’s	  a	  tip:	  If	  you’re	  applying	  for	  a	  job	  as	  a	  writer,	  you	  should	  probably	  take	  a	  look	  at	  the	  for	  which	  website	  you’d	  be	  writing	  before	  the	  interview.)	  	  
On	  Monday,	  I	  interviewed	  Kristin	  Ohlson,	  the	  author	  of	  The	  Soil	  Will	  Save	  Us.	  She	  seemed	  to	  advocate	  approaching	  big	  topics	  askance,	  focusing	  on	  overlooked	  elements	  in	  the	  larger	  story	  and	  the	  lives	  of	  the	  people	  involved.	  	  
“It’s	  not	  just	  writers	  and	  reporters,	  it’s	  the	  whole	  climate	  change	  conversation	  has	  been	  a	  really	  difficult	  one	  because	  I	  think	  that	  the	  genesis	  of	  the	  whole	  climate	  change	  conversation	  comes	  from	  people	  who	  are	  mainly	  only	  looking	  at	  one	  side	  of	  the	  issue.	  They’re	  looking	  at	  the	  question	  of	  emission,	  they’re	  looking	  at	  the	  problems	  of	  fossil	  fuel	  use	  and	  all	  the	  ways	  that	  humans	  are	  adding	  greenhouse	  gasses	  to	  the	  atmosphere,	  and	  I	  think	  that	  that	  conversation	  is	  generally	  a	  losing	  one.”	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I	  tried	  to	  speak	  with	  Andrew	  Freeman	  on	  Thursday,	  but	  he	  was	  swamped	  at	  work.	  Hopefully	  I’ll	  catch	  up	  with	  him	  this	  week.	  I’ve	  started	  formatting	  my	  project	  and	  assembling	  the	  requisite	  components.	  	  
Hope	  y’all	  had	  a	  spooky	  Halloween,	  	  Caleb	  
Master’s	  project	  weekly	  dispatch	  #	  11	  
11/9/15	  
Committed	  committee	  members	  and	  Professor	  Cropp,	  	  
Every	  week	  at	  RESOLVE,	  our	  team	  partakes	  in	  a	  small	  journal	  club.	  We	  read	  a	  relevant	  academic	  article	  and	  discuss	  its	  merits	  and	  flaws.	  But	  in	  lieu	  of	  an	  ordinary	  journal	  club	  this	  week,	  I	  gave	  an	  hour-­‐long	  crash	  course	  in	  journalism.	  Journal-­‐ism	  club,	  I	  called	  it.	  It	  was	  an	  interesting	  challenge,	  distilling	  the	  knowledge	  and	  skills	  I’ve	  gleaned	  over	  the	  past	  two	  years	  into	  worthwhile	  tips	  for	  my	  peers.	  I	  focused	  most	  on	  sourcing	  and	  story	  structure,	  because	  in	  those	  areas	  I	  perceived	  the	  greatest	  weakness	  in	  my	  colleague’s	  writing.	  But	  we	  also	  touched	  on	  story	  generation,	  ethics,	  bias,	  where	  to	  find	  free	  images,	  etcetera.	  	  
I	  have	  a	  number	  of	  stories	  in	  various	  stages	  of	  completion.	  There’s	  a	  Q&A	  awaiting	  editing,	  and	  three	  partially	  reported	  stories:	  one	  about	  using	  camera	  traps	  on	  small	  animals,	  another	  about	  a	  rapid	  DNA	  test	  for	  rhino	  horn	  being	  deployed	  in	  Vietnam,	  and	  the	  third	  about	  a	  new	  method	  for	  conducting	  a	  census	  of	  rare	  fish.	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Last	  week,	  I	  finally	  met	  the	  frenetic	  and	  elusive	  founder	  of	  Mongabay,	  the	  curiously	  monikered	  Rhett	  Butler.	  He	  stopped	  by	  DC	  on	  his	  way	  to	  a	  wedding	  and	  swung	  by	  our	  office	  for	  a	  quick	  meeting.	  A	  nice	  guy	  and	  a	  productive	  meeting,	  although	  we	  dealt	  largely	  with	  accumulated	  website-­‐related	  minutia.	  	  
On	  Friday,	  we	  visited	  the	  airy,	  rarefied	  offices	  of	  the	  Covington	  &	  Burling	  law	  firm.	  There,	  we	  were	  given	  a	  delicious	  lunch	  (I	  had	  salmon,	  salad,	  orzo,	  tofu,	  bread,	  brownies	  &	  soda…)	  and	  a	  brief	  overview	  of	  media	  law.	  I	  was	  familiar	  with	  much	  of	  the	  material	  covered	  (thanks,	  Sandy	  Davidson!),	  but	  it	  was	  interesting	  to	  hear	  it	  straight	  from	  the	  horse’s	  mouth,	  as	  it	  were.	  	  
I’m	  continuing	  to	  make	  headway	  on	  the	  research	  component	  of	  my	  project.	  I’ve	  been	  formatting	  and	  polishing	  the	  components	  of	  the	  report.	  This	  week	  I	  plan	  to	  really	  buckle	  down	  and	  finish	  the	  bulk	  of	  what	  remains	  to	  be	  done.	  Wish	  me	  luck.	  
Best,	  	  Caleb	  
Master’s	  project	  weekly	  dispatch	  #12	  
11/15/15	  
Stalwart	  Committee	  Members	  and	  Professor	  Cropp,	  	  Well,	  it’s	  been	  an	  eventful	  week,	  hasn’t	  it?	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A	  strange	  time	  to	  be	  in	  D.C.	  and	  away	  from	  my	  hometown	  and	  my	  university.	  And	  one	  can	  only	  imagine	  how	  it’d	  feel	  to	  be	  a	  student	  here	  from	  France,	  from	  Lebanon,	  from	  everywhere	  that’s	  been	  touched	  by	  tragedy	  this	  week.	  	  As	  y’all	  might	  know,	  I	  grew	  up	  south	  of	  Columbia	  in	  a	  comfortable	  bubble	  of	  relative	  affluence	  and	  liberal	  enlightenment.	  I	  always	  viewed	  the	  town	  as	  a	  little	  bastion	  of	  progressivism	  in	  a	  sea	  of	  ignorance	  and	  conservatism,	  so	  it	  wasn’t	  really	  until	  I	  returned	  to	  study	  journalism	  at	  Mizzou	  that	  I	  began	  to	  view	  the	  city	  with	  a	  more	  critical	  eye.	  That	  shift	  in	  my	  outlook	  was	  caused,	  I	  think,	  by	  a	  few	  factors:	  the	  skeptical,	  inquisitive	  stance	  promulgated	  at	  the	  J-­‐school;	  that	  I	  was	  at	  a	  different,	  more	  worldly	  stage	  in	  life;	  and	  that	  many	  of	  my	  peers	  living	  in	  Columbia	  hadn’t	  grown	  up	  there.	  	  For	  a	  couple	  of	  reasons,	  I	  don’t	  think	  I’ve	  ever	  followed	  a	  story	  as	  closely	  as	  I	  followed	  the	  events	  at	  MU	  last	  week,	  and	  I’d	  certainly	  never	  delved	  as	  deeply	  into	  the	  bottomless	  social	  media	  epiphenomena	  surrounding	  such	  events.	  	  A	  few	  observations	  and	  questions:	  	  
• To	  be	  effective,	  civil	  disobedience	  often	  requires	  disrupting	  the	  rights	  of	  others:	  blocking	  traffic,	  delaying	  public	  meetings,	  shouting	  down	  speakers,	  occupying	  buildings,	  etcetera.	  Why	  should	  interfering	  with	  newsgathering	  be	  any	  different?	  Why	  do	  we	  perceive	  the	  expulsion	  of	  the	  media	  from	  the	  protesters’	  camp	  as	  either	  (1)	  a	  misguided	  and	  self-­‐defeating	  attempt	  to	  protect	  protesters	  and	  shape	  the	  message	  or	  (2)	  a	  brazen	  trammeling	  of	  First	  Amendment	  rights,	  and	  not	  as	  additional	  acts	  of	  protest	  and	  disobedience?	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Why	  shouldn’t	  the	  media	  be	  a	  target	  of	  civil	  disobedience?	  What’s	  so	  sacrosanct	  about	  the	  press?	  	  
• It	  was	  interesting	  to	  see	  the	  lenses	  people	  bring	  to	  these	  events,	  as	  manifested	  through	  their	  social	  media	  posts.	  Most	  of	  the	  comments	  that	  scrolled	  across	  my	  screen	  were	  deeply	  supportive	  of	  the	  protesters,	  and	  they	  invoked	  rights	  of	  assembly	  and	  petition,	  civil	  disobedience	  and	  MU’s	  long	  legacy	  of	  slavery	  and	  racism.	  Others	  (mostly	  my	  white	  acquaintances	  from	  high	  school	  and	  earlier)	  saw	  mob	  rule,	  saw	  able	  leaders	  blackmailed	  and	  held	  hostage	  by	  a	  few	  disgruntled	  students,	  saw	  mountains	  made	  from	  molehills,	  saw	  hypocrisy	  and	  fraud.	  
• I	  treasure	  exposure	  to	  ideas	  with	  which	  I	  disagree.	  	  Anywho,	  this	  week,	  I	  edited	  a	  few	  stories	  and	  finished	  one	  on	  a	  quick	  DNA	  test	  for	  seized	  rhino	  horn	  that’s	  being	  implemented	  in	  Vietnam.	  I	  also	  wrote	  this	  quick	  story	  about	  a	  contest	  some	  Oxford	  scientists	  just	  launched.	  I’ve	  felt,	  lately,	  that	  I’ve	  been	  taking	  too	  long	  on	  stories.	  Without	  firm	  deadlines,	  I	  tend	  to	  spend	  a	  lot	  of	  time	  doing	  research,	  tracking	  down	  sources	  and	  reading	  academic	  articles.	  Journalism,	  like	  a	  gas,	  will	  expand	  to	  fill	  whatever	  space	  it’s	  allocated.	  	  So	  it	  was	  fun	  to	  turn	  a	  story	  around	  quickly,	  even	  if	  it	  was	  essentially	  just	  rewriting	  a	  press	  release	  into	  a	  pretty	  trivial	  story.	  	  I’m	  wrapping	  up	  the	  story	  about	  camera	  traps,	  and	  next	  week	  I	  hope	  to	  dash	  off	  a	  quick	  story	  about	  counting	  handfish	  that’s	  been	  on	  the	  backburner	  for	  a	  while.	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Then	  on	  a	  bright,	  cool	  Friday	  morning	  we	  gathered	  on	  15th	  and	  L	  for	  our	  final	  excursion:	  a	  tour	  of	  the	  Washington	  Post’s	  storied	  and	  soon-­‐to-­‐be-­‐demolished	  quarters.	  	  The	  hallways	  of	  the	  Post	  building	  are	  lined	  with	  bright	  orange	  tote	  boxes	  stacked	  three	  or	  five	  deep	  —	  employees	  in	  cubicles	  were	  allocated	  three	  boxes	  to	  move	  their	  stuff;	  those	  with	  offices	  get	  five.	  The	  paper’s	  name	  is	  gone	  from	  the	  building’s	  façade;	  the	  famous	  front	  pages	  stripped	  from	  the	  walls;	  the	  cabinet	  where	  Pulitzers	  were	  displayed,	  empty	  —	  save	  for	  an	  old	  Gameboy,	  a	  small	  plastic	  human	  figurine,	  and	  a	  folded	  piece	  of	  notebook	  paper	  marked	  with	  a	  smiley	  face.	  	  We	  met	  with	  the	  head	  of	  the	  investigative	  unit,	  Jeff	  Leen	  (five	  boxes),	  and	  two	  young	  members	  of	  his	  team:	  Steven	  Rich	  and	  Amy	  Brittain	  (three	  boxes	  each).	  All	  impressive	  and	  inspiring.	  Rich,	  the	  Post’s	  database	  editor,	  had	  a	  few	  interesting	  comments	  on	  data.	  	  “I	  wield	  this	  very	  large	  sword,”	  he	  said,	  “it	  can	  kill	  or	  elevate	  the	  story.”	  	  He’s	  all	  for	  keeping	  the	  numbers	  minimal	  in	  any	  given	  story,	  but	  data	  can	  validate	  your	  conclusions	  (or	  not)	  and	  point	  you	  toward	  individuals	  whose	  cases	  are	  most	  likely	  to	  put	  a	  memorable	  and	  emblematic	  face	  on	  an	  issue.	  Interestingly,	  most	  of	  his	  work	  does	  not	  involve	  highfaluting	  or	  arcane	  data	  wizardry:	  Something	  like	  70	  percent	  of	  his	  time	  is	  spent	  on	  excel.	  	  There	  was	  also	  interesting	  discussion	  on	  parachuting	  into	  stories,	  on	  managing	  the	  distorting	  effect	  of	  journalism,	  on	  the	  Post’s	  business	  model	  (a	  return,	  to	  some	  extent,	  to	  the	  tradition	  of	  business	  mogul	  patronage),	  and	  how	  the	  overwhelming	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majority	  of	  the	  tips	  they	  receive	  are	  from	  people	  who	  feel	  they’ve	  been	  wrongly	  fired.	  	  Afterward,	  we	  walked	  around	  the	  corner	  and	  had	  lunch	  in	  the	  Post	  Pub,	  where	  I	  ate	  a	  bison	  burger,	  sipped	  a	  Shotgun	  Betty	  and	  kept	  a	  wary	  eye	  on	  the	  cockroach	  skittering	  across	  the	  wall	  behind	  me.	  	  Semester’s	  end	  is	  nigh,	  	  Caleb	  	  
Master’s	  project	  weekly	  dispatch	  #13	  
11/22/15	  Soon-­‐to-­‐be-­‐liberated	  Committee	  Members	  and	  Professor	  Cropp,	  	  This	  is	  it,	  folks:	  The	  Ultimate	  Dispatch.	  	  It’s	  nearly	  11:30	  pm	  on	  Saturday,	  and	  I’ve	  spent	  the	  past	  10-­‐½	  hours	  straight	  putting	  the	  finishing	  touches	  on	  my	  project.	  Nothing	  like	  watching	  deadlines	  arrive	  and	  back	  up	  like	  timber	  in	  a	  logjam	  to	  spur	  one	  to	  action.	  	  Yesterday,	  Professor	  Cochran	  was	  kind	  enough	  to	  treat	  us	  to	  a	  lunch	  at	  The	  Fourth	  Estate,	  the	  Press	  Club’s	  restaurant.	  I	  ate	  hibiscus	  enchiladas	  (more	  savory	  than	  you	  might	  expect).	  It	  was	  a	  lovely	  end	  to	  the	  semester,	  especially	  because	  Adora	  Andy	  Jenkins,	  whom	  you’ll	  remember	  from	  Dispatch	  No.	  6,	  joined	  us	  and	  shared	  some	  insights	  and	  stories.	  	  Earlier	  this	  week,	  I	  published	  this	  story	  about	  that	  rapid	  rhino	  DNA	  test	  for	  seized	  rhino	  horn	  in	  Vietnam.	  It	  was	  another	  story	  inspired	  by	  a	  press	  release,	  so	  it	  was	  fun	  to	  try	  to	  elevate	  it	  a	  bit	  beyond	  just	  rewriting	  the	  presser.	  I	  edited	  a	  few	  stories,	  and	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then	  on	  Wednesday	  we	  attended	  WWF’s	  Fuller	  Symposium,	  called	  Wired	  in	  the	  Wild.	  It	  was	  an	  interesting	  day	  of	  talks	  about	  technology	  and	  conservation.	  The	  presentations	  ranged	  from	  uniformed	  generalities	  to	  biased	  infomercials	  to	  really	  interesting	  discussions	  of	  substantial	  issues.	  Two	  presentations	  I	  enjoyed	  were	  John	  Amos’	  talk	  about	  tracking	  mining,	  logging	  and	  fishing	  on	  a	  global	  scale	  from	  satellites	  and	  Lucas	  Joppas’	  exploration	  of	  big	  data	  (and	  its	  absence)	  in	  conservation.	  	  On	  Thursday,	  we	  had	  a	  call	  at	  10,	  a	  little	  going-­‐away	  lunch	  for	  me	  at	  noon	  (the	  folks	  at	  RESOLVE	  are	  super	  nice)	  and	  a	  brainstorming	  session	  at	  2.	  In	  between,	  I	  attempted	  to	  write	  up	  a	  story	  based	  on	  the	  symposium.	  Hopefully	  I’ll	  get	  it	  wrapped	  up	  on	  Monday.	  	  Otherwise,	  I’ve	  been	  wrapping	  up	  the	  semester	  here	  by	  spending	  time	  with	  friends	  and	  housemates	  and	  trying	  to	  get	  my	  affairs	  in	  order	  before	  my	  departure	  on	  Tuesday.	  (I’m	  afraid	  I	  can	  feel	  my	  synapses	  sputtering,	  so	  I’m	  going	  to	  call	  it	  quits	  and	  perhaps	  add	  a	  bit	  on	  Monday.)	  	  	  (It’s	  now	  Monday	  afternoon,	  and	  I’ll	  add	  only	  one	  thing:	  We	  decided	  to	  kill	  the	  story	  about	  the	  Fuller	  Symposium	  (It’s	  complicated),	  but	  there	  was	  a	  great	  quote	  that	  I	  can’t	  let	  go	  unread.	  Over	  the	  course	  of	  the	  symposium’s	  presentations	  and	  discussions,	  it	  became	  clear	  that	  an	  iconic	  animal	  had	  touched	  the	  lives	  of	  many	  of	  the	  speakers	  and	  audience-­‐members	  —	  inspiring	  them	  to	  pursue	  careers	  in	  science,	  conservation	  and	  ecology.	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It	  wasn’t	  the	  panda,	  WWF’s	  iconic	  logo,	  but	  a	  smaller	  critter.	  As	  SkyTruth	  President	  John	  Amos	  put	  it,	  “Ranger	  Rick	  is	  one	  subversive	  little	  dude.”)	  	  Happy	  Thanksgiving,	  and	  I’ll	  see	  y’all	  soon,	  	  Caleb	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  
	  
 37 
Chapter	  Three:	  Evaluation	  and	  Lessons	  Learned	  
	  	   It’s	  been	  a	  dandy	  semester.	  I’ve	  grown	  as	  a	  writer	  and	  thinker,	  and	  I’ve	  learned	  a	  great	  deal.	  I’m	  now	  more	  knowledgeable	  about	  conservation	  and	  ecology,	  about	  product	  development,	  about	  launching	  websites,	  about	  the	  complex	  world	  of	  environmental	  NGOs.	  The	  process	  of	  securing	  an	  internship	  was	  itself	  a	  learning	  experience:	  persistence	  in	  the	  face	  of	  disappointment	  and	  uncertainty,	  willingness	  to	  diverge	  from	  the	  beaten	  path,	  acknowledging	  that	  some	  things	  are	  just	  beyond	  one’s	  control…	  In	  the	  long	  run,	  it	  all	  does	  a	  body	  good.	  Probably…	  	  Let’s	  first	  discuss	  my	  writing	  and	  editing.	  Over	  the	  past	  few	  months,	  I’ve	  covered	  a	  broad	  range	  of	  technology	  and	  conservation	  stories,	  from	  bee	  fences	  to	  DNA	  databases	  to	  computer	  vision	  algorithms.	  I’ve	  striven	  to	  be	  clear,	  informative	  and	  engaging	  in	  my	  writing,	  and	  I	  think	  I’ve	  largely	  succeeded.	  Writing	  engaging	  leads	  and	  finding	  compelling	  anecdotes	  when	  all	  of	  your	  reporting	  is	  done	  over	  the	  phone	  or	  on	  the	  Internet	  can	  be	  an	  obstacle.	  But	  I	  think	  my	  writing	  and	  reporting	  has	  improved	  as	  I’ve	  attempted	  to	  find	  creative	  solutions	  to	  the	  paucity	  that	  can	  accompany	  over-­‐the-­‐phone	  reporting.	  As	  always,	  in	  retrospect,	  I	  do	  wish	  I’d	  written	  more	  stories.	  I’m	  a	  deadline-­‐driven	  guy,	  and	  in	  the	  absence	  of	  firm	  deadlines,	  I	  will	  often	  dive	  more	  deeply	  into	  research	  than	  is	  strictly	  necessary.	  But	  science	  stories	  do	  often	  require	  a	  little	  more	  legwork	  than	  a	  dayturn	  political	  story,	  say,	  and	  I	  invested	  a	  fair	  bit	  of	  time	  in	  finding	  and	  pitching	  story	  ideas	  as	  well.	  	  On	  the	  editing	  front,	  I	  was	  pleased	  to	  be	  able	  to	  use	  some	  of	  the	  skills	  I	  acquired	  in	  Jen	  Rowe’s	  superb	  magazine	  editing	  class	  and	  as	  an	  editor	  at	  Vox.	  Most	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of	  the	  folks	  I	  edited	  this	  semester	  are	  trained	  to	  write	  for	  scientific	  and	  academic	  audiences,	  so	  shifting	  their	  writing	  toward	  a	  more	  journalistic	  style	  presented	  an	  interesting	  teaching	  opportunity.	  Helping	  to	  shape	  the	  WildTech	  platform	  and	  offer	  journalistic	  guidance	  to	  my	  coworkers	  was	  an	  unexpected	  element	  of	  my	  professional	  work	  this	  semester.	  Although	  Mongabay	  has	  been	  around	  since	  the	  late	  ’90s,	  the	  WildTech	  vertical	  launched	  shortly	  before	  I	  arrived	  in	  Washington.	  It	  was,	  in	  some	  senses,	  the	  best	  of	  both	  worlds:	  I	  was	  writing	  for	  a	  publication	  with	  a	  built-­‐in	  audience	  but	  also	  able	  to	  help	  a	  young	  platform	  find	  its	  voice	  and	  identity.	  Some	  of	  my	  efforts	  on	  that	  front	  included	  establishing	  a	  social	  media	  presence,	  attempting	  to	  build	  a	  forum,	  and	  weighing	  in	  on	  issues	  of	  ethics	  and	  transparency.	  Finally,	  my	  time	  at	  RESOLVE	  exposed	  me	  to	  other	  elements	  of	  the	  NGO’s	  work.	  I	  learned	  a	  lot	  about	  the	  nuts	  and	  bolts	  of	  running	  an	  NGO:	  fundraising,	  evaluating	  programs,	  planning.	  I	  sat	  in	  on	  weekly	  calls	  with	  a	  far-­‐flung	  cadre	  of	  conservationists	  and	  engineers	  who	  are	  developing	  anti-­‐poaching	  technologies.	  Although	  I	  didn’t	  have	  much	  to	  contribute	  to	  those	  discussions,	  it	  afforded	  me	  an	  interesting	  glimpse	  of	  the	  obstacles	  such	  an	  undertaking	  entails.	  On	  the	  research	  front,	  I	  think	  my	  work	  this	  semester	  was	  fairly	  fruitful.	  I	  cast	  a	  pretty	  broad	  net	  in	  my	  search	  for	  interviewees,	  and	  those	  who	  got	  back	  to	  me	  were	  most	  helpful.	  Although	  many	  of	  their	  insights	  were	  fairly	  intuitive	  (Spoiler	  alert:	  Narrative	  techniques	  help.	  Follow	  the	  science.),	  it	  was	  handy	  to	  hear	  it	  straight	  from	  the	  mouths	  of	  horses	  with	  many	  collective	  years	  of	  experience.	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The	  Washington	  Program’s	  weekly	  seminars,	  deftly	  coordinated	  and	  executed	  by	  Barbara	  Cochran,	  were	  a	  great	  addition	  to	  my	  semester.	  I	  enjoyed	  engaging	  with	  journalists,	  strategic	  communications	  folks,	  government	  representatives	  and	  other	  people	  involved	  in	  media.	  It’s	  always	  fascinating	  to	  peer	  into	  other	  professions	  and	  lives	  and	  to	  the	  glean	  insights	  awaiting	  therein.	  Outside	  of	  the	  seminar	  room,	  it	  was	  wonderful	  to	  take	  advantage	  of	  the	  opportunities	  DC	  offers:	  Skype	  chats	  with	  Ed	  Snowden,	  corpse	  flowers	  abloom	  in	  the	  botanical	  gardens,	  dazzling	  installations	  in	  the	  Renwick	  Gallery,	  et	  cetera.	  	  Looking	  forward,	  the	  semester	  did	  offer	  opportunity	  for	  reflection	  about	  my	  future	  and	  career.	  I	  am	  more	  deeply	  interested	  in	  issues	  of	  conservation	  and	  ecology	  than	  ever,	  and	  I’m	  excited	  to	  pursue	  some	  stories	  on	  in	  that	  arena	  over	  the	  coming	  year.	  Although	  my	  passion	  lies	  with	  pure	  narrative	  journalism,	  I	  enjoyed	  being	  exposed	  to	  the	  world	  of	  NGOs	  this	  semester.	  Should	  the	  vicissitudes	  of	  fate	  steer	  me	  away	  from	  a	  career	  in	  journalism,	  I	  would	  not	  be	  opposed	  to	  working	  for	  an	  NGO	  in	  whose	  mission	  I	  wholeheartedly	  believed.	  	  This	  semester	  feels	  like	  it’s	  flown	  by	  at	  speeds	  approaching	  Mach	  2.	  But	  by	  the	  same	  token,	  that	  first	  Monday	  in	  September	  —	  when	  I	  got	  lost	  on	  the	  way	  to	  work,	  stopped	  to	  look	  up	  directions	  in	  a	  park,	  and	  finally	  rushed	  in	  to	  the	  office	  late	  and	  nervous	  —	  was	  surely	  eons	  ago.	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Chapter	  Four:	  Abundant	  Physical	  Evidence	  
	  
	  For	  the	  professional	  component	  of	  master’s	  project,	  I	  spent	  three	  months	  at	  RESOLVE	  from	  September	  through	  the	  end	  of	  November	  (and	  I’ll	  be	  working	  remotely	  through	  mid-­‐December).	  The	  vast	  majority	  of	  my	  time	  was	  spent	  writing	  and	  editing	  for	  the	  WildTech	  website,	  but	  I	  was	  also	  involved	  in	  other	  elements	  of	  RESOLVE’s	  work—participating	  in	  weekly	  meetings,	  phone	  calls	  about	  anti-­‐poaching	  technologies	  and	  journal	  club	  discussions.	  Most	  of	  the	  tangible	  results	  of	  my	  work	  are	  included	  here.	  	  
Articles	  
Below,	  I’ve	  pasted	  in	  PDFs	  of	  every	  story	  I	  wrote	  for	  the	  WildTech	  website	  this	  semester	  
and	  text	  of	  a	  few	  stories	  yet	  to	  go	  live.	  Forgive	  me	  the	  awkward	  page	  breaks	  and	  
mangled	  images:	  Webpages	  don’t	  always	  translate	  well	  to	  Word	  documents.	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Vitus Pango and Albogast Mkude harvest honey from a beehive fence in Tanzania.
Photo courtesy of Alex Chang’a.
This is a story about elephants, bees, trees, and
a drink called Amarula.
Amarula Cream is a liqueur distilled from the
fermented fruit of the marula tree. The trees’
fruit is beloved by humans and animals alike —
elephants and other animals feast on its sweet
Eesh, and humans use the fruit to make beer,
oil, medicine and — of course — Amarula
Cream.
But now, elephants and humans are butting
heads over the marula tree. In protected areas
in South Africa, tourists and land managers
worry that the concentration of the country’s
elephant population into these limited areas
could wreak havoc on the ecosystem’s iconic
tree species. Swaddling a tree’s trunk in wire mesh can help it
withstand an elephant’s attention, but now researchers are testing out
an alternative technique, one with potential for a few sweet rewards
beyond protecting trees.
Back in 2002, Fritz Vollrath and Iain Douglas-Hamilton from Save the
Elephants (STE) realized that elephants avoid trees with beehives
living in them. That observation led researcher Lucy King to develop a
novel technique to prevent elephants from raiding crops: fences with
beehives suspended from the wires. Elephants Alive Program
Manager Michelle Henley was inspired by Lucy’s work and asked
Robin Cook, a student at the University of the Witwatersrand, if he
would be interested in exploring whether hives could protect trees more effectively than wire nets.
Working in the Jejane Private Nature Reserve
near Kruger National Park in South Africa,
Robin and his team have established a baseline
measure of elephant impact on 150 marula
trees and built 115 beehives. Now they’ll hang
two hives apiece on half of the trees and
monitor them for a year to see if the bees keep
the elephants at bay.
Beehive fences, a technology developed by Dr. Lucy King, is now in use in Botswana, Mozambique,
Tanzania, Uganda, Kenya and Sri Lanka and being investigated in India and Malawi.•
Researchers are leveraging the bee-elephant dynamic to find new ways to protect economically valuable
trees and crops.•
Robin Cook, a student at the University of the Witwatersrand in South Africa is testing suspending
beehives in marula trees as elephant deterrents.•
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Beehives ready for deployment. Image courtesy of Robin Cook.
This elephant might not be so forward with the tree if there were a beehive defending it.
Image courtesy of Robin Cook.
Empty beehives awaiting deployment. Image courtesy of Robin Cook.
Elephants Alive, for whom Robin is conducting
the research, has partnered with the mostly-
female anti-poaching unit known as the Black
Mambas for the project. Members of the Black
Mambas will accompany Robin on weekly trips
to monitor the marula trees and the hives. The
Black Mambas, in turn, will help disseminate
beekeeping skills in their own communities.
Expanding the HEC toolkit  
Tension over iconic trees represents a
relatively mild form of human-elephant
conEict (HEC). But across Asia and
Africa, development and expanding
agriculture are restricting elephants’
ranges, and remaining protected areas
are often too small and fragmented to
support a species that maintains
home ranges up to 772 square miles
(~200,000 ha). Expanding human
presence in traditional elephant travel
routes regularly puts elephants in
contact with rural communities. The
resulting HEC can put humans and
elephants at risk of injury or death and
often results in crop and property
damage.
A combination of conEict-mitigation strategies could reduce HEC (Hoare 2012). Such tactics range from cheap, low-tech
defenses such as shining torches, banging drums and building chili fences, to expensive, high-tech options, such as
electric fences and drones. Because elephants are highly intelligent animals and become habituated to deterrents, rural
communities must continue adopting new methods to protect their properties (O’Connell-Rodwell et al. 2000). Effective,
cheap, sustainable and less labor-intensive methods could encourage broader adoption.
Honeybee fences, the idea that inspired Robin Cook’s marula tree experiment — are being deployed by farmers in
Botswana, Mozambique, Tanzania, Uganda and Kenya to dissuade elephants.
On the fence
Working with STE, a group of farmers in Kenya were the brst to build African honeybee fences in an effort to prevent crop
raids and property destruction. Farmers suspend beehives from a fence about every 10m along the frontline between a
likely elephant path and their farms. Although honeybees are generally less active at night, when most crop raids occur,
pressure on the wire fences disturbs the bees, which in turn deter the elephants — the areas around an elephant’s eyes,
behind the ears and on the tip of the trunk are particularly sensitive to stings (King 2013).
Although honeybee fences use
basic technology, they still
represent a substantial investment
for subsistence farmers and
require regular maintenance. In
Kenya, for example, 240m of
beehive fence (enough to protect
one acre of farmland) costs
approximately $800. Farmers
must shelter hives from rain and
direct sun, protect their hives from
the greedy paws of the honey
badger and other predators and
ensure that the fence posts and
wires are secure.
But participating farmers see the fences as a win-win: “I have acquired money from honey, educated my children, got
medicines from honey as well as improved on my family welfare because elephants no longer invade my gardens,” Agnes
Ndyomubandi, a 56-year-old Ugandan farmer, told the Daily Monitor. The threat of real bees seems to help deter elephants,
and as an added bonus, the hives produce honey, wax and propolis (a medicinal resin collected by bees) (King 2012).
Although bee fences require purchasing and maintaining the hives and fence materials, farmers can recoup some costs
through the sale of bee products.
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Bees congregate at the entrance to a hive. This hive is part of a beehive fence
between Mikumi National Park and private farms in Tanzania. Photo courtesy of
Alex Chang’a.
It’s important to shelter hives from the elements. This beehive fence helps keep
Tanzanian elephants in Mikumi National Park and off neighboring private farms.
Photo courtesy of Alex Chang’a.
During two years of beld trials in northern Kenya, researchers compared the effectiveness of bee fences to traditional
barriers made of thorn bushes. Of the 45 successful farm invasions during that period, only one elephant entered a farm
through a beehive fence. The technique is more likely to succeed at lower elevations, with individually owned hives, and
when the fences fully enclose each farm, according to the STE beehive fence construction manual.
Nonetheless, Richard Hoare, an expert on the causes and mitigation of HEC, emphasizes that beehive fences are “simply
one potential addition to the wide and disparate ‘toolbox’ of measures that can be employed against problem elephants,”
according to his recent paper “Lessons From 20 Years of Human–Elephant ConEict Mitigation in Africa.” Hoare notes, for
example, that the technique is accepted only in communities with “cultural or historical exposure” to keeping bees.
Mikumi National Park, a case study
In 2012, Tanzanian wildlife consultant Alex
Chang’a helped build beehive fences in four
communities adjacent to Mikumi National Park,
the nation’s fourth-largest park. “Beehive
fences were able to prevent elephants from
entering the farm,” Chang’a wrote in an email,
adding that many empty hives were occupied
within a short period and farmers were excited
about the project.
But the region’s climate posed a challenge:
After a single rainy season, the fence posts
rotted and had to be replaced. Then, during the
dry season when there were no crops, cattle
entered the belds and disturbed the hives. In
response, some farmers removed their hives
from the fences and hung them from trees
instead.
When his group compared chili and beehive fences, they found that “in terms of replication of the project and expansion of
the project, we thought chili can be adapted in different places very easily, rapidly and at very low cost, given that chili can
be grown by farmers themselves,” he wrote. But farmers who overcame the challenges of maintaining honeybee fences
were able to prevent elephants from entering their belds and enjoy the rewards of keeping bees, Chang’a wrote.
Out of Africa
Now, researchers are testing the beehive fence
concept in other areas where humans and
elephants clash over resources. Lucy King, who
developed the beehive fence project in Kenya,
is working with the Sri Lankan Wildlife
Conservation Society and the Uda Walawe
Elephant Research Project to study Asian
elephants’ responses to the less-aggressive
Asiatic honeybees and have started pilot plots
in select communities.
STE is also exploring the use of beehive fences
in Malawi and India. In fact, the Indian Minister
of the Environment, Prakash Javadekar,
recently advised state governments to consider
implementing bee fences in an effort to reduce
HEC nationwide.
If honeybee fences can help diminish human-elephant conEict in new areas and Robin Cook’s study bears fruit, bees,
elephants, trees and humans could move toward a more peaceable equilibrium — a possibility as sweet and intoxicating as
a glass of Amarula with a large dollop of honey.
Do you have experience with HEC? Any ideas about low-tech solutions to elephant crop raiding? Share your insights on the
wildtech forum.
Want to sponsor one of Robin’s hives? Check out their work here.
Learn more about where, when, and how bee fences help keep elephants out of croplands through the sources below and
here.
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BRAZIL DEFORESTATION INDIGENOUS PEOPLE AMAZON RAINFOREST TECHNOLOGY
Ka’apor people *nd illegal logs inside the indigenous territory during an operation to set up
trap cameras in areas used by illegal loggers. In late August 2015, Ka’apor leaders from the
Alto Turiacu Indigenous Land, in the North of Maranhão state, started to integrate the use of
technology in their autonomous activities of monitoring and protecting their traditional
territory, in partnership with Greenpeace.   Photo credit: Lunae Parracho / Greenpeace
Members of an indigenous group in the Brazilian Amazon are battling
illegal logging on their territory. Now the Ka’apor people are adding
new tools to their arsenal of arrows, clubs and antiquated *rearms:
camera traps, computers and GPS tracking devices.
Forest dwellers
The Ka’apor, an indigenous group of about 2,000 people, live in the
Alto Turiaçu Indigenous Land (ATIL), a vast 530,000-hectare
(1,310,000 acre) tract in northern Brazil’s Maranhão state. Their
territory covers an area roughly twice the size of Rhode Island and
was legally established in 1982.
Now, in the face of illegal logging,
corruption and government inaction,
the Ka’apor people are taking action to
preserve their lands. As a Ka’apor
leader said in a Greenpeace Brazil
press release, “We are taking action
because the forest is our home. It’s in
the forest that lies our life. Without the
forest, we are not the Ka’apor.”
The Ka’apor af*nity for the forests
where they live is closely entwined
with their identity as a people: The
word “ka’apor” itself means “forest
dwellers.”
Deforestation and indigenous rights
Strengthening indigenous peoples’
control over their ancestral lands,
such as the ATIL, affords one of the best opportunities to slow deforestation and mitigate climate change, according to a
recent report from the World Resources Institute (WRI). In areas with high deforestation pressure, ensuring indigenous
communities have legal rights to their lands is one of the most effective ways to prevent deforestation, perhaps because
indigenous people have a greater incentive to safeguard their lands than understaffed and underfunded government
agencies. Indigenous and local communities control more than 500 million hectares (1.2 billion acres) of forests
worldwide. Those areas together contain about 37.7 billion tons of carbon – roughly equivalent to the carbon held in all
North American forests. In Maranhão state alone, ATIL comprises roughly half the state’s remaining Amazon forest.
When the Ka’apor people felt the Brazilian government wasn’t doing enough to protect their lands against
illegal logging, they took matters into their own hands.•
Through a partnership with Greenpeace, the Ka’apor are deploying camera traps and tracking devices to
track and document illegal logging.•
Studies have shown that indigenous control of territory provides the strongest deterrent to forest
degradation and destruction.•
Mongabay WildTech
Indigenous group, Greenpeace partner to track illegal
logging in the Amazon
 / Caleb O'Brien
Members of an indigenous group in the Brazilian Amazon are battling illegal logging on their territory. Now the Ka’apor
people are adding new tools to their arsenal of arrows, clubs and antiquated firearms: camera traps, computers and GPS
tracking devices.
MOST READ
NEWS ON THE MAP
INDONESIA
Many Indonesia Ores smoulder but
danger is far from over
POSTS BY LOCATION
POSTS BY TOPIC
The best defense is a good bee-fence1.
Hidden cameras, prosecutions, and passion:
confronting the corruption at the heart of Africa’s
illegal wildlife trade
2.
Cupid’s syringe: A love potion for troubled
amphibians
3.
Wildlife biology in the 21st century4.
Tracking the tiny: Harmonic direction finders aid
study of small amphibians  
5.
A bird’s-eye view of forest restoration6.
Personalizing climate change: spy cameras
document polar bear behaviors on and off sea ice
7.
Running Wild with Cheetah Expert Laurie Marker8.
Conservation Drones Summit streaming live9.
Indigenous group, Greenpeace partner to track
illegal logging in the Amazon
10.
10th November 2015
Africa Amazon
Asia Australia
Borneo Brazil
Cameroon Central America
China Colombia
Congo India
Indonesia Latin America
Madagascar Malaysia
New Guinea Peru
Sumatra United States
Browse more locations+
Published under
Copyright
Rainforests Oceans Animals & Environment For Kids Photography WildTech More
  English
Map data ©2015 Google
VIEW NEWS MAP
Indigenous group, Greenpeace partner to track illegal logging in... http://wildtech.mongabay.com/2015/09/indigenous-group-green...
1 of 5 11/14/15, 5:32 PM
 46 
	  
The frontier at Alto Turiacu indigenous land, with deforestation taking over Maranhão state.
The Alto Turiacu indigenous land, from the Kaapor people, spreads around 530 thousand
hectares and is one of the last areas of Amazon forest in Maranhão state. Photo credit: Fábio
Nascimento / Greenpeace
Ka’apor people set on *re illegal logs found near the indigenous territory. Photo credit: Lunae
Parracho / Greenpeace
But despite Brazil’s legal recognition of indigenous rights and the lower rate of deforestation on indigenous territories, ATIL
and the Ka’apor people are at risk.
Some 84 percent of the Amazon
forests that were degraded between
2007 and 2013 are situated within
indigenous territories, according to a
Greenpeace analysis of DEGRAD
(INPE) data. During that period, more
than 5,700 ha (14,085 acres) of forest
within the ATIL were subjected to
illegal logging by outside actors.
The degradation of Ka’apor lands and
the ensuing confict between the
indigenous community and illegal
logging operations has boiled over
into violence and death, a stark reality
that is increasingly commonplace in
Brazil.
According to a Global Witness, report,
“Deadly Environment,” more than half
of the worldwide deaths attributed to confict over environment and land issues between 2002 and 2013 occurred in
Brazil. In 2014 alone, 70 indigenous people were murdered in the country – more than a 30-percent increase over the
previous year. And the Ka’apor have not been spared: In the past four years, four Ka’apor were killed and an additional 15
attacked, according to the Missionary Indigenous Council (CIMI).
Taking action
Frustrated by the government’s
response to the illegal logging, the
Ka’apor took matters into their own
hands in 2013, by expelling loggers,
destroying their equipment, and
establishing a permanent presence in
loggers’ seized outposts.
Unsurprisingly, the loggers have
responded with threats and often-fatal
retaliation – illegal logging can be
quite lucrative. Some timber coveted
in the US and the EU, such as Ipê, can
cost as much as $1,470 per cubic
meter.
Now, at the Ka’apor’s request,
Greenpeace is equipping the community with about $5,000 worth of camera traps, GPS trackers and computers in a bid to
give the community the upper hand against illegal loggers. These devices were created to monitor wildlife, but they are
increasingly being deployed to detect intruders into reserves and large, remote land holdings as trade in wood and wildlife
becomes more lucrative.
The camera traps function day and
night and are activated by motion- and
temperature-sensitive triggers. The
Ka’apor and Greenpeace installed
eleven cameras at strategic locations
around their lands, where the cameras
will collect evidence of illegal logging
by capturing pictures or short videos.
This actionable evidence needs to be
retrieved from the individual units. But
such models are less expensive, and
because the Ka’apor regularly patrol
their territory, recovering the images
should not be a hardship.
“With the cameras, we hope to prove that at a certain time and date in a certain place, the trucks arrived empty and left
with timber. We hope the devices can produce more evidence to persuade the authorities to do something to stop the
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   Ka’apor indigenous leaders receive training from Greenpeace activists in the use of trapcameras and satellite trackers.Photo credit: Lunae Parracho / Greenpeace
Ka’apor people set up trap cameras to monitor the indigenous territory in areas used by
illegal loggers. Foto: Lunae Parracho / Greenpeace
logging and the confict and the
murder,” Marina Lacorte, a forest
campaigner with Greenpeace Brazil,
told The Guardian.
The GPS tags, which will be placed covertly on unauthorized vehicles within the Ka’apor’s lands, are programmed to
transmit a signal indicating geographical position, date and the speed at which the unit is moving, information that can
then be accessed via Google Maps. “This map, as well as the information sent by the tracker, it is the *nger printer to prove
the crime,” a Greenpeace Brazil representative wrote in an email. Sending a signal every ten minutes, the system should
have enough power to remain fully operational for two weeks. And because the trucks drive only on open roads and in
clearings, the system should be able to successfully transmit a signal.
An uncertain future
Although Greenpeace has used covert tracking devices on logging trucks in the past, the ef*cacy of the technology in this
particular context remains to be seen. The Ka’apor are accustomed to some commercial technologies, such as cell phones
and computers, but the tracking equipment and camera traps are new to them, according to the Greenpeace
representative. “We will have to wait some time to see the possible performance and bene*ts,” and the outcome will
depend on how seriously the Ka’apor adopt the tools and how the issue of illegal logging on their lands continues to
unfold.
Beyond human uncertainties, working
with electronics in the Amazon
presents its own obstacles:  “the main
challengers we always face are
climate, dust, water and vegetation
when working under canopies,” the
representative wrote.
In their struggles against illegal
logging operations, the Ka’apor people
have demonstrated tenacious bravery
and a stalwart dedication to their
forests and their way of life. Adding
surveillance and tracking technology
to their arsenal of tools could help the
Ka’apor document illegal activities and
spur the government to action. And by
keeping their forests intact, the
Ka’apor are doing the rest of the world a favor, too, by preserving some of the most carbon-dense forests in Amazonia.
Do you have experience with camera traps and GPS tags? How could your experience apply to reducing illegal resource
harvest? Tell us about it in the Mongabay forum.
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CANADA ANIMALS ENVIRONMENT CONSERVATION TECHNOLOGY
Sensor tags have revealed how sockeye salmon navigate dams and other barriers
to their spawning grounds. Photo courtesy of Michael James Lawrence.
For wild sockeye salmon, the trip upriver from the ocean to their spawning grounds is fraught with peril and hardship. But
quantifying exactly how obstacles along the way, Cuctuations in water temperature and other factors impact Dsh survival
has long eluded researchers. New advances in biological sensor tags are now allowing scientists to precisely measure
animals’ energetics, their interactions with humans, and their responses to rapidly changing environments.
In 2014, for example, Nicholas Burnett and colleagues used
accelerometer tags to measure how salmon needed to swim in order
to traverse a dam in the Seton-Anderson watershed of British
Columbia, Canada and how likely they were to survive the remainder
of their journey. They found that when salmon resort to strenuous
anaerobic swimming, they were signiDcantly more likely to die days or
even hours later.
In “Utility of biological sensor tags in animal conservation,” an article
in the current issue of Conservation Biology, Wilson et al. (2015)
survey the use of biological sensor tags and make the case that such
tools deserve a central place in the
conservation toolbox. Other tags, including
biotelemetry and biologging tags, are already
widely used and have helped researchers
understand where and how animals move. But
as a new, versatile generation of sensor tags
become used more broadly and are adopted in
a broader array of species, they could deepen
our understanding of how animals interact with
the environment and shape wildlife-
management policy and decision-making.
Here are answers to a few questions about
sensor tags:
Why use them?
Wilson et al. (2015) highlight four areas of
conservation where biological sensor tags are most useful: for “quantifying the impact of human disturbance on wild
animals; understanding and predicting the impact of environmental change; understanding the consequences of habitat
selection and animal movement; and implications for animal energetics.” For instance, one research group used heart-rate
monitors shaped like eggs to measure how ecotourism affected stress levels in breeding yellow-eyed penguins. Another
group tracked the movements and body temperature of Arabian oryx (Oryx leucoryx) to examine how the antelope might
respond to climate change. Researchers have also used accelerometers to show that some turtles search for warmer
water to hasten the development of their eggs. Finally, researchers could monitor birds’ heart rate and wing beat frequency
Sensor tags are helping quantify how animals interact with humans and their environment.• The technology faces limitations of cost and scale, ethical decisions, and the challenges of big data
analysis.•
In the future, sensor tags could inform conservation science and offer a diffuse, animal-mounted view of a
changing world.•
Mongabay WildTech
Animal action: new sensor tag tech could link animal
behavior and conservation science
 / Caleb O'Brien
Evolving technology could bolster our understanding of animals and their environments.
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Heart rate monitors can provide insight into an animal’s levels of stress and energy
use. Photo courtesy of Michael Lawrence.
Some biological sensor tags require tinkering and minor surgeries. Photo courtesy
of Michael James Lawrence.
to determine the energetic cost to birds detouring around human-made obstacles in a Cyway.
What parameters can they measure?
The tags can asses a broad array of
physiological factors, such as locomotor
activity, cardiac activity, ventilation rate, neural
activity, body temperature and body Cuid
chemistry. Quantifying an animal’s movements
could allow researchers to understand the
consequences of an animal’s interactions with
humans or assess the costs and beneDts of a
particular habitat. Measuring circulation and
breathing would allow for an unbiased
assessment of animal stress. Although tags
that measure neural activity are still in their
infancy, they could help researcher understand
decision-making and animal sleep patterns in
situ. Finally, temperature and body Cuid tags
could assess an individual’s health in a variety
of environments.
Sensors can be used to measure surprisingly nuanced elements of an animals behavior: logging every time a Dsh opens its
mouth, for example, or demonstrating that the Alpine Swift can Cy nonstop for six months.
Why aren’t more people using them?
Steven Cooke — Canada research chair in Dsh ecology and conservation physiology, director of the Institute of
Environmental Science at Carleton University and an author on the Wilson study — sees several factors that have limited
the tags’ use: “They take some tinkering!” he wrote in an email, especially when researchers adapt them to new species.
The units are expensive, which could deter wildlife managers, because the sample sizes in studies are generally small. “We
still need to work on scaling up from individuals to populations,” Cooke wrote. Finally, each tag generates a massive
dataset, which can pose signiDcant analytical challenges.
What are their limitations?
As with all new technologies, size and battery
life could be improved. In addition, Cooke
would like to see a greater variety of sensors,
especially those that assess an animal’s
internal state: “glucocorticoid hormones,
reproductive hormones, blood lactate, etc.”
Some tags also require time-consuming
anesthetizations and surgeries and the
placement of equipment near an animal’s vital
organs. According to Kays et al. (2015) in
“Terrestrial animal tracking as an eye on life
and planet,” all tag research raises an ethical
issue about the cost/beneDt of tagging
animals, because the devices inevitably place
an animal at some risk. But as tags decrease in
size, their impacts on an organism generally diminish. “Reducing the negative impacts of these tags is a priority not only
for ethical reasons, but also to ensure that the data collected accurately reCect the behavior of the species being studied,”
the authors explain.
To measure some parameters, researchers need to adopt what Christopher Wilmers and colleagues call a “Laboratory-
to-Deld” approach: Sensors are Drst calibrated on a captive individual or a proxy species before being deployed in the wild.
What are some tips for researchers?
“Don’t assume that it is ‘out of the box’ technology,” Cooke wrote. “There are limitations and challenges, so [it’s] best to
understand them up front.”
An aptitude for electronics and a willingness to experiment come in handy when using tags, Cooke indicated: “We always
encounter challenges when porting to a different species, so be prepared for tinkering with attachment and sensor
placement (especially for Dnicky ones like heart rate).”
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Although biotelemetry and biologging devices are already widely used, researchers
are recognizing the value of sensors that measure other aspects of an animal’s
physiology and environment. Photo courtesy of Michael James Lawrence.
That said, as more commercially manufactured devices become available, the technology is becoming available to
researchers less prone to tinker. “It’s not like you have to go into your garage and start soldering (although I encourage you
to do so!!!),” Cooke wrote.
A new tool
Although Dtness trackers such as Fitbit and
Jawbone are often abandoned when wearers
tire of failing to reach their daily goal of 10,000
steps, similar technology could be a valuable
addition to the conservationist toolbox. As
Wilson et al. (2015) write, “Given the links
between behavior and physiology… sensor
tags provide unique opportunities to integrate
paradigms and perspectives from these two
disciplines to yield a more holistic and
integrated conservation science.”
Other researchers have even more grandiose
ideas about what sensor technologies can do,
especially when coupled with GPS tracking.
Kays and colleagues think the revolution in
sensor technologies will shift the reasons
researchers deploy sensors: Instead of using sensors to learn about animals, sensors will let animals teach us about the
world. “The concept of animals as in situ sensors of our environment has only begun to be explored in the terrestrial
realm… a new approach that views animals as naturally evolved sensors of the environment has the potential to help us
monitor the planet in completely new ways,” they write.
Have you used a sensor tag? Can you imagine some novel uses for the technology? Tell us about it in the Wildtech Forum.
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What costs pennies, .ts in your pocket, and can illuminate a world
invisible to the naked eye?
The Foldscope, an “ultra-low-cost origami-based” portable
microscope, is the brainchild of a group of engineers from Stanford
University. The scope starts as a piece of die-cut plastic-coated paper
with a small lens printed onto the sheet. By following patterns on the
paper, users can fold the sheet to assemble a featherweight,
hand-held microscope. A small LED light and battery mounted to the
microscope illuminate slides, and users can focus the image by
Iexing the microscope with their thumbs. When purchased in a
production run of 10,000 scopes, the materials for a single Foldscope
cost less than $1.
Manu Prakash, assistant professor of bioengineering at Stanford and head of the Foldscope project, wanted to design a
low-cost microscope that could be used in science education, to diagnose diseases far from medical centers, and for .eld
research in remote and challenging environments. He’s part of a movement advocating “frugal science.” In an era of
expensive equipment and huge research projects, frugal-science advocates hope to democratize science and make inquiry
easier across the globe by creating low-cost laboratory tools.
In some ways, frugal science hearkens back to the foundational research of past eras: “Today people look at these
extraordinary labs and forget that in the 1800s they could still do the exact same science,” Prakash told The New York
Times.
Researchers have developed a low-cost, origami-inspired microscope called the Foldscope.• The device costs just pennies to produce and can provide up to 2,000x magnification.• Scientists and educators are beta-testing the Foldscope in the field and in classrooms around the world.•
Mongabay WildTech
Test-driving an origami microscope
 / Caleb O'Brien
Scientists and teachers are trying out an inexpensive foldable microscope.
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This spider is in thrall to Cordyceps, a kind of parasitic fungus.
The circles indicate areas viewed through the Foldscope.
Image courtesy of Aaron Pomerantz.
A leaf gall, its tiny denizen, and the power of a
smartphone paired with the Foldscope. Image courtesy
of Aaron Pomerantz.
Foldscope in the Amazon
Aaron Pomerantz, a .eld biologist at the Tambopata Research Center in southeastern Peru, is interested in novel arthropod
life histories and potential new species descriptions. The research center had a microscope at one point, but humidity and
routine wear-and-tear eventually got the best of the machine. Fungi growing on the microscope’s glass eventually delivered
the .nal coupe de grâce, Pomerantz wrote in an email. While searching for an alternative, Pomerantz discovered the
Foldscope. He wrote to the creators, and they mailed him a few Foldscopes to test out in the Peruvian Amazon.
In the punishing rainforest environment, Pomerantz found the Foldscope to be a surprisingly durable tool. “…it can get wet,
crumpled up, muddy, etc. and still function,” he wrote. “As long as your little micro-lens isn’t damaged, it isn’t too hard to
slip in a slide of your material and view it.”
With a smartphone, Foldscope users can also take pictures and short videos of their slides. And by shining a light through
the Foldscope’s slide in a darkened room, the microscope can transform into a projector, displaying an image against the
wall.
The tool does have limitations, of course: “The Foldscope is truly an amazing device but it won’t replace conventional
microscopes,” Pomerantz wrote.
The microscope “has a pretty small focus range,” so “it can sometimes be tough to get really sharp images compared to a
conventional high powered microscope.”
But an inexpensive, practically disposable, portable microscope could
be a valuable addition to a .eld researcher’s toolbox.
“If you’re a .eld biologist in the Amazon rainforest looking at tiny
samples like insects, mites, plant cells, or nematodes then this can be
very helpful without having to preserve specimens and wait until you
can get them back to a lab,” Pomerantz wrote.
Pomerantz, who studied mites for his master’s degree research,
hopes to use a Foldscope in the .eld to document the mite diversity
within the Tambopata National Reserve. The tiny arachnids are
“overlooked in biodiversity surveys in the neotropics because they are
so small and taxonomically challenging,” Pomerantz wrote.
Although the majority of mite species remain undescribed, tools such
as the Foldscope could help bring unidenti.ed species to light.
Democratizing
science
There are a few alternatives to the Foldscope beside conventional
microscopes. For example, the CellScope group at UC Berkeley is
developing technology that adapts the cameras of “smart” devices
(such as phones and tablets) by mounting them on mobile lenses
and light sources. The CellScope technology — more durable and
more expensive than the Foldscope — could be used to gather
images for research and education.
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Wing scales of a skipper butterIy viewed through the
Foldscope. Image courtesy of Aaron Pomerantz.
Meanwhile, the Prakash lab at Stanford is currently gearing up for a
third phase of Foldscope production and distribution. Those
interested in hearing about the next round can sign up for updates on
the Foldscope website. In the interim, you can peruse the images and
stories that Pomerantz and other Foldscope users have posted here.
For citizens and scientists interested in the Foldscope, Pomerantz
has a few words of advice: “Get out in the .eld and play!” he wrote. “I
honestly have a different perspective in the .eld when I have a
microscope that can connect to a cell phone in my pocket – I can look at things that were once invisible to me even with a
macro camera lens.”
Have you used a Foldscope? How would it be useful in conservation? Tell us your thoughts in the Wildtech Forum. 
Citations:
Cybulski JS, Clements J, Prakash M (2014) Foldscope: Origami-Based Paper Microscope. PLoS ONE 9(6): e98781.
doi:10.1371/journal.pone.0098781
Article published by Caleb O'Brien on October 5, 2015.
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Mark Hebblewhite’s love of wildlife began paying off when he got a job
as a Hudson Bay park ranger as an 18-year-old. Now an associate
professor in the wildlife biology program at the University of Montana,
Hebblewhite studies the delicate balance among predators, prey, the
environment and humans. His work carries on the legacy of wildlife
biology luminaries, such as the identical twins John and Frank
Craighead, who together developed the Grst radio tracking collars
used on grizzly bears.
WildTech spoke with Hebblewhite about his work, the technology he
uses and the future of wildlife biology.
Tell us a bit about the kinds of questions you try to answer in your research.
I think that in those early years of wildlife biology there was a keen focus on basic natural history ecology. The kind of stuff
that gets all of us excited: Why do animals do what they do; why do animals migrate; why do animals eat certain things? So
at its core that still forms a lot of the questions and the problems I work on. But increasingly in the 21st century, there are
almost no places left on the planet where you can ask those questions about what makes animals do what they do without
having to think at the same time about how they mitigate or reduce the negative impacts of humans. 21st-century
conservation is about how we understand the impact of humans on wildlife around the globe. Even the most pristine
ecosystems that we think about as undisturbed and untouched — like the Himalayan plateau in Tibet or the North and
South Poles — we now know those areas are absolutely being engineered by humans through climate change. Then you’ve
got human-caused habitat fragmentation, overhunting, bush meat hunting, etcetera.
That’s where I enter: All the research questions I ask start from trying to understand what animals do, but in the context of
how they do what they do when we’re doing what we do to them. And for many species, that’s led to endangerment and
decline. Populations I’ve studied have even become extirpated while I’ve been watching them, and I’m not even in my
mid-40s. This is going to become par for the course for ecology in the 21st century — just watching populations go extinct.
Which is a bit depressing, but I think it gives us opportunities to understand why they did so that we can predict it and
avoid it in other populations.
What technologies do you use and why are they important to your work?
The technology I use plays an increasingly important role for a number of reasons: One, when I think back to the way that
people used to study wildlife, you know in the ’30s, ’40s, ’50s, and ’60s, when they would focus on one population in one
area, study that in depth and then draw conclusions about why elk migrate, say, or why grizzly bears hibernate — whatever
about that one population. But in this 21 -century vision we have the problem of not only trying to Ggure out why animals
do what they do but also how are human impacts affecting them. Are we causing the decline or causing loss of habitat? To
do that is actually much more scientiGcally difGcult than a typical observation study.
Every year I do a Geld trip to the Charles M. Russell National Wildlife Refuge and I talk about Olaus Murie, who went there
Mark Hebblewhite studies the intersection of predator-prey dynamics and human impacts.• Merging animal tracking data with remote-sensing information from satellites is “perhaps the most
productive tool to answer large-scale questions about human impact on the planet.”•
Collecting and synthesizing information from many tracking studies allows researchers to quickly draw
robust conclusions about large-scale ecological processes and human impacts.•
st
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Wildlife biology in the 21st century
 / Caleb O'Brien
Animal research in the Anthropocene means combining a naturalist’s field knowledge with a tech wizard's big data skills.
MOST READ
NEWS ON THE MAP
INDONESIA
An optimistic call for saving life on Earth
POSTS BY LOCATION
POSTS BY TOPIC
The best defense is a good bee-fence1.
Hidden cameras, prosecutions, and passion:
confronting the corruption at the heart of Africa’s
illegal wildlife trade
2.
Cupid’s syringe: A love potion for troubled
amphibians
3.
Wildlife biology in the 21st century4.
Tracking the tiny: Harmonic direction finders aid
study of small amphibians  
5.
A bird’s-eye view of forest restoration6.
Personalizing climate change: spy cameras
document polar bear behaviors on and off sea ice
7.
Running Wild with Cheetah Expert Laurie Marker8.
Conservation Drones Summit streaming live9.
Indigenous group, Greenpeace partner to track
illegal logging in the Amazon
10.
10th November 2015
Africa Amazon
Asia Australia
Borneo Brazil
Cameroon Central America
China Colombia
Congo India
Indonesia Latin America
Madagascar Malaysia
New Guinea Peru
Sumatra United States
Browse more locations+
Published under
Copyright
Rainforests Oceans Animals & Environment For Kids Photography WildTech More
  English
Map data ©2015 Google
VIEW NEWS MAP
Wildlife biology in the 21st century http://wildtech.mongabay.com/2015/10/wildlife-biology-in-the-...
1 of 7 11/14/15, 5:29 PM
 55 
	  for eight months, wrote a report and created a park. I mean, that’s easy; that’s kind of what we all thought we’d be doing.Nowadays, we’re don’t have much room to eke out park expansions, or Gnd places where animals aren’t getting hammeredby humans, or Gnd that wiggle space to give them some sort of edge so that populations of species we care about can
make it or break it. And to do that, we often need not just an observation study, but comparative or ideally experimental
studies where we study the effects of humans on populations across a big gradient. Studies areas that are hammered by
people, study areas that don’t have as big of an impact, study areas in the heart of a protected area. It’s really only by
studying distribution and ecology of endangered animals, say, in all those settings, that we can actually give managers the
information they need. And that’s led me in my research to try and think really big scale, big picture, in a way that starts to
challenge traditional technologies.
As wolves enter California, researchers are trying to understand the predators’ impact on large herbivores. Image
courtesy of the
Oregon Department of Fish & Wildlife under a creative commons license.
For example?
A big question people have is, “What are the effects of recolonizing wolves on ungulates in western North America?”
Wolves just hit California; boy, this is going to be fun. Pamela Anderson is wading into wolf management in Canada based
on her huge track record of experience with wolves and wolf ecology. That’s kind of a joke, but it’s true. California’s got
wolves, and everybody’s trying to Ggure out what the impacts will be on their favorite ungulate species. And that sets up a
lot of coneicts between wolves and hunters. There are also a lot of things that wolves can do to beneGt ecosystems
through their effects on trophic cascades. But imagine you’re in California: You’re going to set up a study to monitor the
effect of wolves on all these questions — on trophic cascades, on mule deer harvests, on yada, yada, yada. Well, you’re
going to have to wait 10 years to Ggure it all out, and by then maybe things have happened. Maybe species have gone
extinct or maybe they’ve had a negative impact. At the cost of millions of dollars a year, you’re only going to be able to
study it in that one little system. You can see the limitations of a traditional observational approach to answer these big
picture questions.
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Mark Hebblewhite and Kelly ProfGtt use an ultrasound to measure an adult female elk’s body condition in Montana’s Bitterroot Valley. The elk
was captured via a helicopter net gun and sports a GPS collar around her neck. Photo courtesy of Mark Hebblewhite.
Instead, I’ve worked with a variety of state and federal management agencies, along with a bunch of other university types
across all the western U.S., where we’ve pulled together all the elk data, say, from dozens of studies that have already gone
on for other reasons. We’ve done analyses of 2,500 adult female radio-collared elk and more than 2,000 elk calves. That
allows us to take a very strong, comparative approach across all these different systems without having to wait in one
particular system to do the study.
The problem, though, that creates, is that now we have millions of elk telemetry locations across a huge area. How do we
measure the resources and habitats in those locations? Traditionally, Olaus Murie would have recorded in his notebook the
things he saw in the park he was trying to survey. We can’t do that for all these studies, so increasingly the big cutting-edge
tool I end up using is remote sensing.
NASA has traditionally been thought of as a space exploration agency, but they have a huge division of effort that goes into
monitoring biodiversity and terrestrial conditions on the planet. So one of the areas that I focus the most on is using that
information from satellite data and being able to tie that back to what the animals are doing and how they’re responding to
humans. The wolf recolonization question is a big one. Another big one is, how are wildlife species that we care about
(such as caribou that are really important to lots of indigenous peoples through the North) going to respond to climate
change? And again, how do you design an experiment like that? How do you do an observational study? It’s very difGcult;
these are global questions. We just can’t sit around and study one population at a time.
We’ve just been funded for a project with NASA that pulls together, with the key help of state and federal agencies,
thousands of GPS collar data from caribou. Now we can look at barren-ground caribou, we can look at woodland caribou,
we can look at caribou in areas with a huge amount of human disturbance, like Alberta, and areas without as much human
disturbance. And we can take a look at those kinds of natural experiments and then we combine that with sometimes near
daily information about whether the snow is freezing or thawing in the Arctic or whether there are real-time Gres or
real-time earthquakes or other disturbances—even the wind.
We’re looking for these interfaces between where technology has given humanity incredible tools to measure things about
the planet, looking for opportunities to merge those with animal data that we’re also increasingly aggregating. Things like
climate change can’t be answered one study area at a time.
In some of your papers, it seems like you’re sounding a note of techno-skepticism. Is that true?
Every time a new technology comes out, everyone runs after it. In some ways, there’s a productive tension in any Geld of
science between technology driving the science and science driving the technology. What I mean is that some new
technology comes out, and people run out and use it without really thinking about what it is they’re going to be able to
answer. Not all technologies help, but I think the ones I just talked about do. The fusion or merging of real information from
GPS collars about what real animals do over big spatial scales with remote sensing data has proven to be perhaps the
most productive tool to answer large-scale questions about human impact on the planet, on all species.
Understanding what makes a caribou tick, like this handsome devil in the Gates of the Arctic National Park and Preserve,
can make GPS and remote sensing data mesh more closely with the real world. Photos by Zak Richter/NPS and used
under a creative commons license.
The challenge for me, with my teaching hat on, is: How do we get people who can manage and analyze data from satellites
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Mark Hebblewhite attaches a GPS collar to an
adult female elk captured via a helicopter net gun
in Montana’s Bitterroot Valley. Photo courtesy of
Mark Hebblewhite.
and thousands of GPS collars and make sure they understand what an elk does? Maybe have them spend time in the Geld
watching caribou, and really understand what it’s like to be a caribou instead of what it’s like to be a pixel or a line of code
or a line of data.
Are you more interested in merging realms of information than creating moment-by-moment descriptions of what
animals are doing? 
Well, I think they obviously relate. And yet, at some level, it’s like asking “What is the weather now and what will it be in Gve
minutes?” That may be important for some questions, but at a global scale, it’s not really important to understanding the
impact of climate change on, say, caribou. Where understanding those small scale things helps is that they help us
interpret the big picture patterns. It comes back to the analogy I used. Imagine a PhD student who has to analyze GPS
collar data from 1,000 caribou. They need to have a good working model in their head. If they’re modeling movements of a
caribou every 2 to 4 hours, they need to have a good understanding of what a caribou is trying to do every Gve minutes to
scale up to 2 or 4 hours, days, etc. So I think the really Gne-scale information that we get from technology informs our
ability to understand really, really large-scale processes like habitat fragmentation and climate change. I’m not discounting
it necessarily, but I think it behooves people studying at those Gne scales, like my colleague Chris Wilmers, who has
demonstrated this clearly by studying those things at really Gne scales, to show “here’s how they impact, say, mountain lion
and tiger kill rates which then ineuence their ability to reproduce and have babies.”
What are the two or three pieces of technology you depend on the most and how could they be improved? 
Number one is GPS collars. They’ve transformed the way wildlife ecology
is done. And there are a number of things that continue to push the Geld —
accelerometers on tracking collars for example. Another one is the
addition of cameras. Collars now have cameras on them that take a picture
every Gve minutes, so we can see what [animals] are actually eating. We
just made a huge breakthrough in the caribou world where we now
understand that caribou in the late summer and early fall are really eating
mushrooms. The problem is that mushrooms are extremely digestible, so
they don’t show up in the pellets when we do traditional diet analyses. So
they’re mushroom-hunting big time, and that’s a huge amount of
undetected protein that we didn’t know about. But we’re also using these
cameras to tell us what kills animals. If it takes a picture every Gve
minutes, well, it’s going to take a picture of whatever killed it. That’s an
incredibly basic, yet innovative thing that we need to know for many wildlife
studies.
There’s always a gap between what works in the lab and what works on a
wild animal like a wolf or a tiger. We GPS-collared tigers in the Russian Far
East, and it didn’t work. Tigers are really hard on equipment; same for
wolves. I think there’s always a gap between when something might be
good for an iPhone and when it’s good to attach to a 250-kilogram tiger.
There are not many organizations that really excel at doing the Geld testing. But in my own case, I worked very closely with
one company to design a collar that would work on wolves. I went to their facility and worked with the engineer, and that’s
the best way to get the biologist or the conservation person the product they need.
Another technology is remote sensing data from satellites. And NASA has done amazing work, really pioneering the
development of incredible amounts of sensors. You wouldn’t believe what you can measure on the planet on any given day.
It’s astonishing. For example, a colleague of mine here at the U teaches a course using Google Earth Engine, using the
underlying software designed by Google to teach our students how to count the number of new oil well sites in an
endangered caribou range or the amount of sagebrush habitat destroyed. Being able to train biologists to extract the
information we need from remote sensing data—that’s where the bottleneck is. The remote sensing people are awesome;
the NASA people can do this stuff in their sleep. There’s real room for collaboration with experts in remote sensing, but
there are also technological jumps to be made. For example, if NASA can just get all their data on Google, that’d be great.
Where do you see technology heading in the next Wve to ten years?
I think we’ll be at the point where it’ll become easier and easier. There’s a facility called Movebank that’s pretty cool. I think
it’ll become easier and easier and easier for these satellite remote sensing data to pipe right into these frameworks that
your average biologist can use. And I think there will be more and more user eexibility with how we deploy GPS collars and
the functionality that we can deploy on them. The big challenge has been expense — now we can only deploy Gve collars
when we used to be able to deploy Gfty. That’s the trade-off, and as these expenses come down we’ll be able to deploy
more of these kinds of high-tech remote collars and other tools. Now we’re getting past [the limited sample sizes imposed
by high collar costs], and that’ll be a big breakthrough in the next Gve to ten years.
What technology do you wish you had, but don’t?
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  I think one of the things we’re lacking is the ability to monitor the physiological state of the organism in real time. We canmeasure movements and X, and Y, and Z locations, and we can derive speed, but we still don’t really know the internal stateof the organism. There are sensors that are coming out that are getting there, like a combined GPS and heart-rate monitor
collar, so we can get their heart rate and therefore stress and blood pressure, and even more detailed stuff, like hormones,
eventually to understand timing of migration, timing of reproduction, timing of molting. From a really Gne-scale, hardcore
perspective, having some of those tools to measure the internal physiological state of the organism would be pretty cool.
They’re coming along, but the collars are still big right now, so there are some species we can’t deploy them on.
We know way more about what the animals are doing than about their habitat. Our remote sensing abilities have expanded
across the globe, but there are some things we still can’t measure. There was a NASA proposal for a global LiDAR satellite
that would have given us the ability to understand really Gne-scale things about logged versus unlogged areas, for
example. That seems really basic, right — was an area logged or not? But in the tropics, it’s really difGcult to disentangle
secondary growth from old growth in some cases.
Projects like the NASA global LiDAR satellite, which was shelved because of money, would have been a really great
investment in our ability to have the same sorts of Gne-scale information about habitat as we do animals. Because if we
know what an animal does every Gve minutes but we can only say “this is a 250 square meter forest,” that’s not very useful.
There’s a mismatch there, and I think technological advances that help us continue to monitor what humans effects are on
the planet will be helpful.
This interview has been edited for length and clarity.
Article published by Caleb O'Brien on October 20, 2015.
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COSTA RICA PANAMA TECHNOLOGY RESTORATION DRONES LIDAR
Rakan Zahawi had a problem.
Zahawi, a scientist with the Organization for Tropical Studies in Costa
Rica, had teamed up with a group from the University of Maryland and
the University of California-Santa Cruz to test a new technique to
monitor the recovery of tropical forests. They were planning to Ey
unmanned aerial vehicles, a.k.a. drones, over a handful of restoration
plots. The drones would snap thousands of photos of each plot, which
the researchers would analyze with sophisticated software and
algorithms to quantify each canopy’s structure, height, aboveground
biomass and suitability for birds.
But all did not go as planned. “These drones would just Ey off and crash” Zahawi said.
“The propellers just started exploding… ripping apart,” said Jonathan Dandois, a geospatial scientist on the team.
It was a costly and time-consuming mystery—the team speculated that the drones couldn’t Ey in clouds, that there was too
much humidity, that the drones were laid low by rain. Eventually, they discovered that a chemical sealant used to help hold
the drones’ six plastic propellers in place had leaked from the rotor’s threads and onto the propellers, where it degraded
and weakened the plastic.
They destroyed three drones in the process and had to return the following summer to complete the study, but the team’s
perseverance paid off. Their research offers a new, low-cost way to evaluate forest regeneration. And their work received
the Atlas award, which recognizes “research that could signiRcantly impact people’s lives around the world or has already
done so” from among the articles published each month in Elsevier’s more than 2,500 journals.
Existing methods for monitoring forest restoration success and habitat quality are costly, time-consuming,
or both.•
A new methodology that converts images gathered by drones to 3D “point maps” can achieve accuracy
comparable to current techniques, including LiDAR.•
The technique received the September Elsevier Atlas award for “research that could significantly impact
people’s lives around the world.”•
Mongabay WildTech
A bird’s-eye view of forest restoration
 / Caleb O'Brien
By overlapping and analyzing images of forest canopies taken from drones, researchers are creating detailed 3D forest models.
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A graphic depiction of the Ecosynth workEow from “High spatial resolution
three-dimensional mapping of vegetation spectral dynamics using
computer vision” by Jonathan P. Dandois and Erle C. Ellis (2013).
Flying a hexacopter in Costa Rica. Image courtesy of Rakan Zahawi.
A middle ground
Researchers, government ofRcials and land managers interested in evaluating restoration projects and calculating the
biomass and accumulated carbon in an area usually rely on either manual measurements or an aerial technique called
Light Detection and Ranging, or LiDAR. But the drone-mounted tools and analysis techniques deployed by Zahawi’s team
could offer an alternative that is more efRcient than manual assessments but nimbler and less expensive than LiDAR.
To conduct manual assessments of a site’s aboveground carbon stocks, researchers measure the diameter and height of
trees and calculate the wood’s speciRc gravity. It’s slow, tedious, and — depending on the terrain and location — arduous.
Remote sensing methods such as LiDAR, on the other hand, are faster and more efRcient but considerably more
expensive. LiDAR uses lasers afRxed to airplanes to create 3D maps of forests. The tool measures a canopy’s height by
bouncing laser beams off treetops and off the forest Eoor, then calculating the distance between them from the extra time
it takes light to reach the ground. The technique typically covers enormous areas (dozens or thousands of square
kilometers in a single Eight), but it can cost upward of $20,000 per Eight.
In contrast, the six-rotor “hexacopter” drone and 10-megapixle camera system Zahawi’s team used cost about $1500, plus
operator time, and can be used repeatedly. Of course, crashes that damage or destroy drones lead to higher costs.
Deciding which technology to deploy among satellite,
LiDAR, drones and terrestrial surveys means weighing
the scale, frequency and cost of the project. As a
middle ground between manual surveys and LiDAR,
drones are ideal for assessing individual plots on a
regular basis, especially in areas with rugged or
dangerous terrain.
In areas where cloud cover makes gathering data
from satellite images more challenging, drone
footage could also supplement satellite data. When
piloted by an experienced user, the drone system can
survey and capture images from a relatively large
area. For example, Dandois and his team surveyed
seven one-hectare plots on a single day, including the
time required to drive between them.
The methodology is useful for other metrics, as well:
Dandois spent the last year as a postdoc at the
Smithsonian Tropical Research Institute in
neighboring Panama, where he conducted weekly
Eights over a 50-hectare plot on Barro Colorado
Island. By comparing the resulting 3D canopy surface
models over time, Dandois was able to quickly
quantify seasonal changes (phenology) in the forest.
The BCI plot took about 30 minutes to document,
excluding travel time. Manually gathering information
from each of the plot’s 2,000 to 3,000 trees about
Eowering, fruiting, and leaf presence would take a
researcher a week or more, Dandois said.
Not so simple — Structure from movement and
digital terrain model
But evaluating a restoration project or assessing
seasonal changes in a forest is not as simple as Eying
drones willy-nilly over a patch of trees. In areas with rough ground or dense forest canopy, researchers need to know the
region’s underlying topography so that they can compare it to the drone’s canopy cover data. That baseline information is
called a digital terrain model, or DTM, and must be manually collected using GPS or borrowed from a previous LiDAR Eight
over the area. But researchers only need to gather the information once to create a DTM. “Once you have that, it never
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  changes” Zahawi said, “unless you send a bulldozer in.”
Collecting data from drones requires a lot of equipment. Image courtesy of Rakan Zahawi.
After the drone’s camera snaps thousands of photos of an area, Zahawi’s team uses an open-source set of programs and
algorithms called Ecosynth to create a 3D model, or ‘point cloud,’ of the forest. To stitch together the overlapping images,
the researchers “take the photos, throw them at the computer, and the computer Rgures out how the photos should be
arranged,” Dandois said. The software uses computer vision to identify features and match up overlapping images. Then
the Ecosynth program uses “structure from motion” algorithms to deduce the conRguration of the canopy. Structure from
motion algorithms are kind of like the binocular vision used by humans, but instead of comparing images from both eyes
at once, the software compares multiple images from a single camera as it moves around.
Dandois helped develop the methodology as a PhD student at the University of Maryland, Baltimore County, where he got
started by attaching a camera to a kite and Eying it around campus.
“One hundred years of ecology have been on the ground,” Dandois said. “Now we have the ability to pop right up [above the
canopy] and see things on more or less a similar scale as a person walking around.”
An eye in the sky
Getting a bird’s-eye view of a forest can be advantageous for researchers. “Some of the data that we collected with this
methodology we can’t collect as well on the ground,” Zahawi said. In some cases, important information just isn’t visible
from the ground, and drones offer a “top-down versus a bottom up perspective,” Zahawi said.
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Preparing a drone Eight. Image courtesy of Rakan Zahawi.
By placing a 3D model over an area’s baseline topography — the DTM — researchers can quickly analyze a forest for
different attributes, such as canopy roughness, or predict the presence of birds. “Some may be ecologically meaningless,”
Zahawi said, but “you may hit on something that may be really important. So playing around with these technologies and
the information that it provides for you is a really promising tool.”
Fruit-eating birds, or frugivores, play a key role in forest restoration. By dispersing plants’ seeds in a phenomenon
evocatively known as “seed rain,” frugivores can help plants reestablish themselves in areas from which they’ve been
eradicated. But those birds are more likely to visit areas with taller and more complex vegetation.
By interpreting the 3D forest models generated by Ecosynth, Zahawi’s team could predict the presence of frugivores about
as well as researchers conducting ground surveys.
The technique has its limitations, of course. To traverse the expansive areas covered by a plane with LiDAR sensors, a
drone would have to be Eown many times, from widely dispersed launch sites. Also, in areas with few trees where little
restoration has taken place, it’s difRcult for Ecosynth to distinguish between low-lying vegetation and the ground—a feat
that also poses a challenge for LiDAR.
Up, up and away
Although the technology and software for generating and analyzing aerial imagery have come a long way since Dandois
Rrst attached a camera to a kite and Eew it over UMBC’s campus, there’s still room for improvement. And as the
technology and software develop, researchers believe the tools will become more accessible and inexpensive. “Drones are
fairly user-friendly, but they’re not that user-friendly,” Zahawi said. “Once [the package] becomes more streamlined and
automated, I think more researchers will use it.”
Drone technology will “not replace what we do, but augment and streamline some of the data we collect,” Zahawi said.
“Usually you’re just slugging around in the understory trying to measure a few variables, and it takes a long time to collect a
bit of data,” he said. “So I think it’s very exciting.”
But even for experienced and cautious pilots, things will go wrong — especially when deploying cutting-edge technology in
uncertain Reld conditions.
“The moral of the story is, ‘You’re probably going to crash,’” Dandois said.
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  ASIA WILDLIFE ENDANGERED SPECIES BIG CATS TECHNOLOGY
A group of scientists from the University of Oxford’s Wildlife Conservation Research Unit (WildCRU) and World Animal
Protection is on the prowl for new tools to help protect wild tigers.
Today, they launched a competition called “Think for Tigers,” which
urges anyone associated with academic institutions, NGOs,
governments and tech companies to propose an “innovative idea,
product or solution” that could help scientists and park personnel
monitor or track tigers in the wild.
Tiger and cub in the snow. Photo credit: Dave Pape, licensed under Public Domain via Commons
The population of wild tigers has dwindled to a mere 3,200 individuals that are conOned to four percent of their former
range. The species is listed as “endangered” by the International Union for the Conservation of Nature (IUCN), and two of
the current tiger subspecies are critically endangered. Poaching, habitat loss and fragmentation, overhunting and other
threats have contributed to the startling decline of the biggest of the big cats.
“Tigers are in trouble. They are threatened by poaching for illegal trade, habitat loss and conQict with people. Researchers
and rangers are working around the clock to protect them, but the threats are increasing and time is running out,” David
Macdonald, founder and director of Wild CRU and Think for Tigers project director, said in a press release.
Populations of wild tigers have dwindled to 3,200 individuals.• Researchers and conservationists need new tools to better monitor tigers in the wild.• The winner of the Think for Tigers challenge will be invited to spend 10 days at a tiger habitat field site.•
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Putting our heads together for tigers
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Oxford scientists launch the Think for Tigers challenge to improve tiger tracking.
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  and camera traps; and DNA techniques that can identify individual tigers from their scat, hair or urine. As innovative
researchers and conservationists adapt technologies from the military and consumer products for use with wildlife — or
develop entirely new tech-based tools — the opportunities for groundbreaking technological solutions to conservation
problems continue to grow.
Wild_Sumatran_tiger
“Wild Sumatran tiger” by Arddu. Licensed under CC BY 2.0 via Commons
But Onding these solutions fast enough to save tigers in the wild will require further innovation and implementation across
the tiger’s entire range.
The competition, made possible by a grant from World Animal Protection to Wild CRU, closes on December 22 , and a
winner will be announced on March 31, 2016. A panel of expert judges from Oxford and World Animal Protection will
evaluate the submissions based on criteria including the proposal’s uniqueness, ease of implementation, cost,
effectiveness and impact.
Take the Challenge to help tigers! The winner will receive a trophy or certiOcate and an invitation to a 10-day visit to a Oeld
site with wild tigers.
HABITAT PHOTO!
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VIETNAM WILDLIFE TRADE TECHNOLOGY RHINOS DNA
Fighting the illegal rhino horn trade can be a race against time — in
more ways than one.
As poachers slaughter rhinos at an alarming rate (more than 700
rhinos were killed in South Africa alone this year), governments and
other organizations are scrambling to stop the carnage. And on the
other end of the supply chain, time is of the essence when customs
ofCcers seize rhino horns in Vietnam, one of the world’s top
consumers of rhino horn. Because a suspect can only be held without
charges for 48 hours in Vietnam, ofCcials must quickly determine the
horns’ authenticity for a criminal investigation to proceed.
Now, thanks to a training funded by the UK Government, the Royal Zoological Society of Scotland (RZSS) and the
Australian Museum, technicians at the Institute of Ecology and Biological Resources (IEBR) wildlife genetics lab have a
new tool in their arsenal: a rapid technique for testing DNA and proving seized horns’ authenticity.
Big Business and a high bar for evidence
The rhino horn trade is booming in Vietnam — law enforcement ofCcials there have been known to seize hundreds of horns
at a time, according to Ross McEwing, of RZSS and the TRACE Wildlife Forensics Network. The horns can fetch
astronomical prices on the black market, as high as $100,000/kg, as they are thought to cure cancer, suppress hangovers,
and — because of their high price — confer a certain luxurious cachet.
The high demand and higher prices have contributed to a surge in rhino poaching in recent years.
The illegal trade in rhino horn is devastating remaining rhino populations• When horns are seized in Vietnam, procedural hurdles and a lack of forensic proficiency contribute to low
rates of criminal prosecutions•
A recent training equipped technicians with a rapid and inexpensive technique to provide DNA evidence
for criminal trials.•
Mongabay WildTech
Stemming the tide: A new tool in wildlife
crime whodunits
 / Caleb O'Brien
A rapid DNA-based technique for testing illegally trafficked rhino horns could lead to more criminal prosecutions in Vietnam.
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  Rhino horns, like the ones sported by this handsome black rhino, can fetch up to $100,000/kg on the blackmarket. Photo by Rhett Butler.
“We’re at a tipping point for rhino with the number of poached individuals coming precariously close to outnumbering the
birth rate, a position that will ultimately lead to the decline and possible loss of these enigmatic species,” Rebecca
Johnson, director of the Australian Museum Research Institute and Australian Centre for Wildlife Genomics , said in a
press release.
When customs agents seize illegal rhino horns, it often makes a splash in the media, McEwing said, but it’s rare for a
prosecution to follow. And given how lucrative the trade in rhino horns is, unless the kingpins and middlemen are placed
behind bars, a few seizures won’t make much difference.
But when using DNA as evidence in wildlife crime, the process of gathering that evidence must be held to the same high
standard as if it were human DNA evidence gathered from a crime such as rape or murder.
“We need to do things in a very rigorous and robust way,” McEwing said. “We can’t drop the bar just because it’s wildlife.”
McEwing and the technicians in the IEBR lab who use their expertise to identify illegal animal products face well-funded
and proCcient nemeses: McEwing said they have sinister doppelgängers adept at identifying animal products for more
nefarious purposes.
“They’re very knowledgeable about what the real stuff looks like,” McEwing said. “There’s a kind of parallel expertise in
wildlife forensics in terms of morphological identiCcation of things for people [trafCckers and consumers] who want to
verify a product.”
A quick test
Around the world, technicians already have the tools to prove the authenticity of rhino horn, but the tests are relatively slow,
expensive and were unavailable in Vietnam.
When McEwing heard that some scientists at the Australian Centre for Wildlife Genomics had developed a rapid test for
rhino horn DNA, he thought it’d be a great tool in Vietnam. So he organized a training session: McEwing, Greta Frankham
and Kyle Ewart, both from the Australian Museum Research Institute, spent a week teaching the technique to the
technicians at the IEBR.
Technological hurdles and judicial roadblocks often meant that even when rhino horns were seized in Vietnam,
prosecutions rarely followed. Photo by Rhett Butler.
The rapid rhino DNA test is actually two tests in one: a presumptive test and a deCnitive test.
“It’s kind of like if you’re drinking alcohol, and you’re stopped by the police,” McEwing said. The ofCcer will do a preliminary
presumptive test to justify taking you to the police station, where another deCnitive test — admissible in court — would be
administered.
“That’s what we’ve tried to do in Vietnam,” McEwing said. “We’ve created a presumptive test, which is a test which allows
the investigator to say beyond a reasonable doubt, ‘Yes this is actually rhino horn,’ and we can progress. And we later on
follow it up with the deCnitive test if it’s needed.”
For the presumptive portion of the test, the technicians rely on a process called polymerase chain reaction, or PCR, which
replicates snippets of an organism’s DNA. By multiplying some bits of DNA associated with rhino horn, the technicians can
quickly show whether the material is, in fact, a rhino.
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  Then for the slower deCnitive test, technicians take the ampliCed snippets of DNA and have it sequenced. By comparingthe DNA sequence in the sample against a database of many other animals’ DNA, they can prove beyond a shadow ofdoubt that the seized material was not only rhino horn, but horn from a particular species of rhino.
For the training, scientists were given access to samples of seized rhino horns. Photo courtesy of
Ross McEwing.
Rhino horn is composed mostly of keratin, the same durable protein found in human hair and Cngernails. Isolating DNA
from the horn is actually the slowest part of the new technique — breaking down a horn’s keratin to access the horn’s
genetic material takes time. But once the DNA is accessible, PCR takes only about 45 minutes, McEwing said, and the
whole process takes less than 24 hours.
Progress and obstacles
The training is part of a long process of capacity building in Vietnam.
“The problem is, that they have very basic lab capabilities,” McEwing said. “Over the past Cve years we’ve Ctted them with
new shelving, we’ve bricked up walls, we’ve changed the layout, we’ve got them instrumentation, we’ve trained the staff…
it’s about small steps to making these labs better.”
Next, IEBR lab technicians will travel to Australia for additional training in a state-of-the-art wildlife forensics lab.
McEwing is also working on a number of other DNA-based projects that target the illegal wildlife trade in Vietnam. For
example, the country is home to numerous tiger farms, or captive collections of tigers.
“We know these tigers leak out and leak into the illegal trade,” McEwing said. To track the movement of tigers from farms
into the illegal wildlife trade, they’re creating a DNA database of all captive tigers in Vietnam.
The team is also preparing to implement a DNA test for pangolins, some of the most-trafCcked mammals in Asia, which
will help identify the particular species of pangolin and where each animal came from.
As with the rhino horns, these other tests will both facilitate prosecutions and provide intelligence.
The new rapid DNA test can help determine whether a sample is actually rhino horn and if so,
from what species. Image courtesy of Ross McEwing.
“Organizations like Interpol are taking all these intelligence reports and putting them into computer models that Cnd
linkages between different people,” McEwing said. “Prosecuting the couriers of rhino horn does not stop the rhino horn
trade. In order to stop the illegal trade, we need to target the kingpins, the middlemen. The poor guys are dispensable…
there’s always some poor guy who needs to make a buck.”
“Three species of rhino are routinely traded in Vietnam – white, black and Indian rhinos – and identifying the species forms
part of the investigation, helping enforcement agencies direct resources to target individuals and trade routes,” Kyle Ewart,
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  of the Australian Museum Research Institute’s Australian Centre Wildlife Genomics, said in a press release.And although the new technique will allow the IEBR lab to quickly test rhino horn and hopefully help build cases against
wildlife trafCckers, IBER and other institutions Cghting wildlife trafCcking face plenty of other obstacles. Mostly, McEwing
said, their difCculties come down to money, not tools.
“There’s no funding for implementing the techniques that already exist. So while it’s nice to have a nice, shiny, brand new
toy, in actual fact, we may not need that. We may just need some cash to make the technology we’ve got work,” McEwing
said.
“The boring side after you make the splash is where you make the difference.”
Article published by Caleb O'Brien on November 16, 2015.
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  GLOBAL TECHNOLOGY DNA WILDTECH ILLEGAL TIMBER TRADE
Meaghan Parker-Forney helps WRI’s
Forest Legality Team evaluate
technologies to combat illegal logging.
Image via WRI.
Meaghan Parker-Forney has spent her career using DNA to learn about organisms of all shapes, sizes and species. As an
undergraduate at UCSC, Meaghan got hooked on conservation genetics while working for postdocs in the lab of Michael
Soulé, widely considered the father of conservation biology. Then, during her master’s program, she veered into the Leld of
evolution and studied the population genetics and phylogenetics of spadefoot toads, analyzing how climatic events and
range shifts impacted gene Mow throughout US populations. “To attempt to resolve the evolutionary history of a species,
you have to look at the whole picture, such as life history traits along with environmental factors,” she says. Now the
technology associate for the World Resources Institute’s Forest Legality Team, Parker applies her scientiLc and
technological expertise to help combat illegal logging.
WildTech spoke with Parker about the technological and systemic
hurdles facing the logging industry, her previous work with the Moorea
Biocode Project and the Barcode of Wildlife Project and WRI’s efforts
to promote supply chain transparency.
Tell us about your work with
the Moorea Biocode Project
and the Barcode of Wildlife
Project.
When I got the job offer to
work with the Smithsonian
Institution, it was one of those
“pinch me” moments — somewhere I’d wanted to work my entire life. And I was
going to work on coolest project ever: the Moorea Biocode Project. Under the
director, Chris Meyer, I was the lead laboratory analyst on the project. Many
different taxa teams collected more than 50,000 specimens in four years, and for
those 50,000, I ran much of the genetic work myself. It was a pretty big feat.
We had support from the Gordon and Betty Moore Foundation to use Moorea, a
small island off of Tahiti, as a test case to catalog every non-microbial marine and
terrestrial organism living on and around the island of Moorea. And, for the most
part, we did just that. Additionally, we found thousands of species totally new to
science. It was a really powerful project, and they’re still publishing new studies
using the data that was collected during the project.
The second Smithsonian project that I was given the opportunity to be involved with was the Barcode of Wildlife Project
under Dr. David Schindel, director of the Consortium for the Barcode of Life (CBOL). The Barcode of Wildlife project, funded
through a Google Global Impact Award, set out to demonstrate how the use of DNA barcoding could effectively be used in
investigations and prosecutions of wildlife crimes.
We partnered with Lve different countries that historically have struggled to combat the trafLcking of wildlife across their
borders. We got buy-in from universities, research institutions, enforcement agents and government ofLcials in Kenya,
Extracting DNA from processed timber products is challenging due to the small amount of degraded DNA
remaining in the wood.•
For many identification technologies, it’s paramount that robust reference databases be built before
analysis tools can be made useful.•
Achieving transparency of wood supply chains requires analysis of product documentation and the
strategic deployment of a suite of investigative technologies.•
Mongabay WildTech
DNA and beyond: The challenges of identifying wood
and addressing illegal timber products
 / Caleb O'Brien
Meaghan Parker-Forney, of the World Resources Institute, spoke with WildTech about the challenges of using DNA techniques
to identify timber products
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  practices to aid them in creating a quick, easy and robust pipeline in which to identify suspicious material crossing their
borders, with the overarching goal of coordinating all stakeholders (enforcement, customs, prosecutor and scientists) to
work together to catch and prosecute criminals involved in wildlife trafLcking.
So we spent a couple weeks in Kenya, South Africa and Mexico (The team went on to train participating scientists in
Nepal) training researchers in sample and data collection. We built capacity in country so that the resident researchers
could carry out all of the sampling and analysis on their end.
Could DNA technology show that a new Moor came from this Illegal logging operation in Borneo? Photo by Rhett
Butler.
What are you doing now at World Resources Institute?
The Forest Legality Team was looking for someone with expertise in working with different technologies, speciLcally in
DNA analysis and database management, to help them create a strategy to use applicable technologies to combat illegal
logging. Our team has quite a breadth of education from policy to forestry, science and law, but it’s difLcult as an NGO to
fund technology projects without expertise in the Leld you may be looking to fund. So I was hired on to help our team
resolve some of the questions around which technologies are appropriate with regard to wood identiLcation and where in
the supply chain they might be most useful.
The analysis of DNA is one of the technologies currently being applied in the timber industry. Extracting DNA from plants
and animals is not difLcult to do — the Smithsonian teaches high-schoolers how to do it. But wood that’s been processed,
heated and/or dried has very little DNA remaining, and what remains is often highly degraded, so obtaining enough
high-quality DNA to run analyses on timber products such as furniture Mooring is actually really challenging.
There are more than a few different technologies that are showing promise in dealing with questions of wood
identiLcation. Though DNA analysis is one of them, it’s not nearly as far along as the work that has been done on plant and
animal tissue — with respect to the thousands of reference databases for so many plant and animal species that already
exist. In the case of timber, there is still a lot of work that needs to be done, and the Lrst place to start is the building of
needed reference databases for highly valuable, highly traded endangered tree species.
When you’re talking about plant and animal DNA labs, they’re all over the world: researchers, labs and institutions are
constantly pumping genetic/genomic data out on countless species, and much of this data gets published to GenBank, the
NIH’s free, public, online repository for genetic/genomic data.
It’s different in the timber industry, because you really only have a handful of researchers that have the expertise in being
able to obtain DNA out of processed wood products. It’s just not as far along as the Mora and fauna world when you’re
talking about how DNA analysis can be used in the context of illegal logging and the conservation of endangered tree
species.
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Because there is so little genetic material left in processed wood, it can be challenging to extract DNA.
Researchers, NGOs and ofLcials who want to identify illegal wood products (like the illegally harvested boards in
this photo from Borneo) face plenty of obstacles. Photo by Rhett Butler.
So how do you see these DNA technologies Stting in with some of the other tools people read about, such as Sber
analysis or stable isotope analysis? 
With regard to timber, and for all of these technologies, you have to have reference databases — there’s no way around this.
Otherwise, you don’t have a comparative framework. So it doesn’t matter if you have a picture of the wood’s cell structure,
or if you you’ve obtained stable isotope readings for a wood product, or if you’ve obtained a chemical signature for a wood
product — without a reference database for each technology to compare your sample to, your analysis is uninformative.
You have to have an appropriate, robust reference database where you can compare your sample to other similar samples.
It takes a lot of money and a lot of time to build these types of reference databases, and I think that’s now where most of
us feel stuck.
We are working closely with UNODC, Interpol, the U.S. State Department, the U.S. Forest Service and the U.S. Fish and
Wildlife Service, and one of the biggest hurdles we face is building these reference databases. I think WRI and other NGOs
can play a signiLcant role here as neutral parties who have or can leverage funding to aid in the development of these
databases if that’s what we want to do with our money. Because although it would be great if the governments jumped in
and started to put money toward building these databases, I just don’t think there’s a lot of international coordination
regarding strategy on how best to move forward. Without the inherent understanding of how these technologies work,
people can be a bit short-sighted, thinking, “I was told I could use DNA to test my products, where can I send my material
to start testing?”  The reality is that for most species of interest it’s just not that simple, and much of the technology is just
not there yet. There’s a big monetary investment that needs to be made in order to Lrst develop the appropriate reference
databases.
But all of these technologies have an incredible promise going forward once the appropriate databases are built.
What’s an alternative technology you like?
Dr. Ed Espinoza, deputy laboratory director at the USFWS Forensics Laboratory, has been analyzing the chemical signature
of pigmented woods,  and his work is really exciting. He’s been able to sample and delineate species of Dalbergia pretty
easily using a unique type of high-tech mass spectrometer. And it’s easy, cheap and nondestructive; the natural pigments
and other chemicals found in the wood give each species a unique signature.
But I should back up and say that none of these techniques are new per se; they’re just newly being applied to timber.
These technologies have been vetted and been around for a long time, but they’ve been mostly used on other
commodities, like agriculture and cigarettes. When I visited Dr. Espinoza’s lab in September, he said, “Let me see a dollar
bill,” and he stuck the dollar bill in the DART-TOF Mass Spec to analyze the chemicals found on the bill, and he said, “Look
at that peak, that’s the chemical structure of cocaine. This is because every single dollar bill that goes through the U.S. is
contaminated with cocaine.” There’s that much drug money working through the system that it doesn’t matter who you are:
Everybody has cocaine on their bills. So they’re using this technology for drug trafLcking and that kind of stuff. That’s
where it’s very important to remember that the databases have to be built Lrst. It’s not that the technology is failing or not
up to par; it’s that many of the reference databases have yet to be developed for the species of tree that we’re interested in
testing.
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By establishing supply-chain transparency, Meaghan Parker-Forney says, it
becomes easier to Mag irregularities, which can then be evaluated using
DNA techniques or other technologies. Photo by Rhett Butler.
For conservationists out in the Seld or government agencies that are trying to do something about illegal timber
products, are their hands tied right now — technologically speaking — as we wait for the databases to come on board?
I guess you could say their hands are somewhat tied at the moment. I think it’s really more of an international collaboration
that needs to take place, and it’s all the way through the supply chain. And, again, I think it’s really easy to think that one of
these technologies is going to be the silver bullet, and it’s not.
A sustainability manager at a big box retail store was really excited about vetting his supply chain and recently asked me,
“When and where can we start using DNA analysis to test our wood products?” and I said, “Unfortunately, it’s not that
simple. What you need to start with is your suppliers and begin vetting the documentation that is coming through your
suppliers. Figure out exactly where your material is being sourced, and work through the documentation on the supply
side. If you see red Mags, then you can start talking about testing material.” I think this is the kind of approach that needs to
happen. We’re working with different information platforms to  capture that type of non-geospatial information, tracking
the money and following the players that we know are likely bad players that would be involved in illegal trafLcking of
wood.
There’s plenty of public documentation out there that, when found and inspected carefully, clearly illustrates people
laundering money through trafLcking of timber, wildlife, drugs, etc. There are some really interesting tools currently being
built that make public documentation more accessible and subsequently, more transparent. We’re working with WRI’s
Africa team, and they’re building a platform called the Forest Transparency Initiative – which does just that; it allows timber
suppliers (right now the prototype is based in DRC) to upload all of their legal documentation, allowing buyers to see
exactly where and from whom their timber is coming. This gives the buyer the ability to decide which supplier they’d like to
work with. For example, if you’re interested in a certain supplier, but through the FTI platform you can see that this supplier
is missing important documentation, you can choose to source from a supplier who has all of his legal documentation
posted and vetted on the FTI website.
In the U.S., we have the Lacey Act regulating trade of plants and animals, but we don’t have any way to enforce it. Right
now, you can opt to electronically submit your documentation to customs, but it seems most people still elect to submit
paper-based documentation, which is so easy to forge. And from what I’ve been told, even through the electronic
submissions there’s currently no method to Mag suspicious documentation.
While I was working with the Department of Justice, one of the DOJ lawyers explained to me that what triggered a
particular Lacey case was the fact that the documentation had something bizarre in it that Magged it to customs ofLcials,
and that’s what led the case down the track to testing the material.
It’s likely that the documentation will be the Lrst item to trigger an investigation, so it’s important to get massive
transparency across your sourcing and your supply chain. And then, if there are questions in your supply chain, then it’s
time to start testing your material. And they do this with eggs, beef and different types of commodities.
Looking forward, what do you see coming down the road in the next Sve to 10 years? 
I think what we’re going to see is the use of a combination of tools to help vet supply chains. So, for example, is there any
way for us as an NGO to help get software into customs or enforcement hands that would help them identify suspicious
electronic documentation? Is there any way that we can help transform our current system in the US to say, “Look, it’s only
going to be electronic documentation submissions that come in, and there will be a type of software that’s able to analyze
this documentation and Mag potential bad players”? And in tandem, we’ll continue building reference databases for
different technologies.
I think NGOs could play a vital role in funding the development of these databases, but we’d be using a combination of
technologies. With physical wood ID — just looking at a piece of wood — you can get down to genus, but most often you
can’t get down to species. So if you’ve got Magged material coming in, you send it to a wood anatomist because you feel
like it is possibly illegal material, but you don’t know. He can get it down to genus, and sometimes that may be enough. If
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  they’re using DART-TOF mass spectrometry to analyze chemical structure and Lnd out what species it is.” Maybe then you
go on to DNA and say, “OK, now we need to Lgure out geographic origin.”
But Lnding species in some aspects is easier than Lnding geographic origin (depending on the scale of geography that’s of
interest) because in geographic origin you truly need exhaustive sampling within that population to get a good overview of
what the population structure looks like. I think for geographic origin it will take a lot longer to get those databases up to
par. The expense-limiting and time-limiting factors for being able to Lgure out geographic origin are that somebody’s got to
get out in the Leld and sample. And it’s getting out there and sampling that material on top of working through those
samples and building databases for those populations which is a rate-limiting factor.
What is the role of the consumer in the timber industry?
I think more and more it’s the transparency that people want. People are beginning to realize that they can obtain
transparency with regard to the sourcing of their food, and I think more and more, people want to be able to walk into a
store and get reliable information with regard to where products have come from and how they were sourced. If you can
Lnd out that your wooden crib or your bed is made of sustainably, legally harvested wood, all of a sudden you’re feeling so
good inside about the fact that you purchased this. It’s just that paradigm shift — people becoming aware that they can
say, “Wait a minute, I can ask for this.” I know that for my own daughter’s crib, we went up to Amish county, because the
guys up there are totally open about their sourcing — it’s all locally sourced and sustainably harvested wood from the US. I
think when you give the public the power to choose, most of the time, they’re probably going to choose something that’s
good for the planet.
This interview has been edited for length and clarity.
Article published by Caleb O'Brien on November 25, 2015.
Topics: Technology, DNA, Wildtech, Illegal Timber Trade
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AUSTRALIA ECUADOR ANIMALS CONSERVATION TECHNOLOGY SCIENCE
If you’ve ever tried to photograph a hummingbird, you might have
noticed two things: those little birds are tiny, and they are fast.
Hummingbirds exemplify some of the challenges facing researchers
trying to adapt camera trap technology to smaller targets than the
deer, tigers and wildebeest usually found in their crosshairs. But their
lower cost, greater sampling power and increased capacity and
battery life make camera traps increasingly appealing to researchers
studying small, rare and hard-to-access critters.
Too much of a good thing?
Ben Weinstein, a PhD student at Stony Brook University, studies the
interactions between hummingbirds and plants in Ecuador, and he is deeply interested in how emerging technology can
help scientists effectively study the environment.
This image of a hummingbird in Ecuador was captured using a camera trap. Image courtesy of Ben Weinstein.
A traditional technique for studying hummingbird-plant interactions is to sit by a Jower and record every bird that visits —
or, if you’re well-funded, to pay someone else to do it for you. Apart from being mind-numbingly boring, the technique is
expensive, fallible and increasingly difLcult to achieve.
“The challenge we have is that there’s just not enough of us to be out in the Leld, and the incentives for academic research
no longer align well with being out in the Leld all the time,” Weinstein said.
Given those constraints, “how do we sample in time and space sufLciently to actually observe biological phenomena? The
Cheaper tools and new techniques allow researchers to use camera traps on a broader array of animal
species.•
MotionMeerkat, an open-source computer vision program, can help scientists sort through abundant
image data.•
As always, researchers need to be sure they’re using the right tool to answer their particular question.•
Mongabay WildTech
Animal paparazzi: Camera traps focus on
small critters
 / Caleb O'Brien
As camera traps improve and become more affordable, more scientists are using them to study small and rare animals.
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  commercially available cameras that suited their needs.
A camera trap in the unforgiving terrain of the MacDonnell Ranges, Australia.
Image via McDonald, Peter J., et al.
A few cameras failed in the Leld, but the project has been a success overall, providing detailed data on multiple rock-rat
populations. The new technique “allows us to apply robust statistical analysis to our data,” McDonald wrote, “including
occupancy modelling, which forms the basis of our monitoring program and efforts to learn more about the factors driving
rock-rat occurrence.”
To camera trap, or not to camera trap?
There are a few considerations researchers should bear in mind when considering camera traps to photograph small-
bodied species, according to McDonald and Weinstein.
Camera traps are not appropriate tools to determine species occupancy in all situations: The device must Lt the scientist’s
research question. If the subject is extremely rare or if it is found over a wide area and does not frequent a central spot,
then camera traps might not be the best option.
And although it seems obvious, “Your organism must be identiLable by images,” Weinstein said. He’d thought that
entomologists would be clamoring to use MotionMeerkat, but many species of insect pollinators are difLcult to distinguish
by images alone.
This image of a hummingbird in Ecuador was captured using a camera trap. Image courtesy of Ben Weinstein
The same goes for mammals, McDonald wrote: “The main potential limitation with using cameras for small mammals
occurs when there are morphologically similar species. Sometimes using a white Jash may help, but there are situations
[where] camera traps will not allow observers to reliably identify species.”
Perhaps most importantly, researchers should realize that they often don’t have to reinvent the wheel. Computer vision has
advanced immeasurably over the past few years, and researchers and conservationists should look for collaborators
instead of trying to duplicate efforts.
“It’s not like we have to build anything ourselves,” Weinstein said, “It’s already done.”
CITATIONS:
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  McDonald, Peter J., et al. “Landscape-scale factors determine occupancy of the critically endangered central rock-rat inarid Australia: The utility of camera trapping.” Biological Conservation 191 (2015): 93-100.
Weinstein, Ben G. “MotionMeerkat: integrating motion video detection and ecological monitoring.” Methods in Ecology and
Evolution 6.3 (2015): 357-362.
Article published by Caleb O'Brien on December 2, 2015.
Topics: Animals, Conservation, Technology, Science, Wildtech, camera traps, traps
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  KENYA ELEPHANTS POACHING INTERVIEWS TECHNOLOGY
Sitting at a conference table in Washington DC, Iain Douglas-Hamilton taps at an iPhone clad in a bright red case. Douglas-
Hamilton, 73, is one of the world’s leading experts on African elephants, having studied the largest land animal for more
than half a century. Through Save the Elephants, a research and conservancy organization he founded in 1993, Douglas-
Hamilton works as a tireless advocate for elephants—fundraising, lecturing around the world and combating the resurgent
trade in elephant tusks.
Save the Elephants runs and funds more than Mfty research and
conservation projects, from installing beehive fences around farmers’
Melds to studying the ivory trade in China. But one of their most
productive and technologically intensive endeavors involves GPS
tracking of elephants in Kenya.
Iain Douglas-Hamilton with some of Samburu National Park’s elephants. Photo credit: Nick Nichols under
Creative Commons license
“Here,” Douglas-Hamilton says, turning his phone toward those across the table. “Here we have the elephants we’re
currently tracking.”
Researchers and wildlife managers are testing new techniques to monitor elephants’ movements and
maintain their habitat•
Reserve managers benefit from combining data from ranger and animal tracking tags, surveillance, and
environmental data•
Unmanned aircraft systems could assist with censusing and keeping track of cattle, to help reduce
overgrazing of fragile arid ecosystems•
Mongabay WildTech
Tracking imperiled elephants with cutting-edge
technology: an interview with Iain Douglas-Hamilton
 / Caleb O'Brien & Sue Palminteri
An elephant expert discusses current and potential applications for a suite of technologies to help protect our planet's largest
land mammal
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  Palminteri
We shared this technology with Lewa Conservancy, who probably have the most advanced anti-poaching operation in
Africa, and we were able to arrange for them to put distribution data on a very large television screen in their ofMce. They
love it. It’s been the most rewarding thing to work with people who were so keen to take this up. And now, they’ve added to
that — they add systems on an ad-hoc basis. The next idea is to integrate the system into the Domain Awareness System.
The other place we’ve deployed is Virunga National Park. We’re not sure yet whether one screen is a good idea and should
have everything on it, but that’s probably the direction we’re going. You’ll have positions of your ranger forces (which are
given to you from the radios they work with that generate a GPS signal every time they’re used. They could equally easily
carry a tracking device which speaks to satellite and could give their position quite frequently). So all of that could be on
one screen, and then you add other information, such as where the poachers are.
I think the level of detail we want is going to be determined very much by the level of operational experience—we don’t
want clutter. And the people who need to drive this are the law enforcement people on the ground who will say “I like this; I
don’t like that.”
What’s been the most challenging aspect of your work? 
Finding the poachers.
There are many, many challenges. One big challenge that we personally have experienced is when you have nighttime
contact, and you know an elephant’s been poached. You’ve heard the gunshots, and you send out a patrol, and they can
hear the tusks being chopped — chopped off the elephants. Now, if they close in they’re going to get shot at, that’s for sure.
So what is challenging is to maintain contact with those poachers until dawn, when you can spot them and intercept them.
And of course we’ve played around with ideas of using night sensing and tracking and whatnot, and the subject of drones
always comes up. Or having a helicopter with a pilot who’s got thermal goggles. Now the question is, how do you maintain
contact? And I think the Domain Awareness System will be very helpful to automate keeping track of friendly forces. You’ve
got a helicopter and some cars and some rangers on foot, and the idea then of using the Domain Awareness System to
coordinate is a great one.
There’s a compromise between having the right information and having too much clutter, and that can only be achieved on
the ground, in practice. My view is that most of the testing can be done in the Meld or in simulations. I love the idea of
simulations, where you have band of guys who play poachers and a band of guys who play rangers playing war games,
testing it out.
All I can tell you already there’s a very, very high level of training in and around the Northern Rangeland Trust. They’ve
already got rangers’ posts and scouts in different conservancies who feed in information. If they see or hear something,
they will tell the Ops Room, which produces a daily digest of information. They have a daily SitRep, they call it—a situation
report—where they report all the things that have happened in the past 24 hours, and they’ll issue an alert.
We interact with them a lot because we’re right out there in the front lines. We’ve been through crises, we’ve encountered
poachers in the area, we’ve frequently heard gunshots.
Technology should just be an adjunct, a help. It should not be driving. The people on the ground should be able to take
technology and adapt it. They’ve taken our stuff, and they’ve put it straight to use, and they love it.
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  Can you see this system replicating anywhere else?     
Absolutely. Doing so is the next question. For us, this system is great, and we’d like to deploy it in different places, in Tsavo
[National Park], for example.  We’d also want to see smartphones using the tracking system deployed in reserves across
the region.
How has the technology changed? 
I think it was in the mid 90’s we, and we did a thing called Ellie Telly. We put a collar on an elephant, poor thing, it probably
weighed about 20 kilos because it had a television camera behind a plate, and had windscreen wipers, and it carried
around probably four gallons of water supply. It would spray every time the elephant splashed mud on itself. And it worked,
it worked for 20 days. We got a continuous record of this elephant’s movements.
We’d like to bring traditional collars up a notch. One technology we still lack is a drop-off mechanism so that the collar will
fall off after a speciMc period of time. But it would also need a low-level listening capacity so that if need be you could tell it
“Drop off now.”
How well are your various HEC reduction strategies working, and where?  Which techniques might be most easily
scalable to whole villages or regions?
The Elephants & Bees project is going well; we’ve just partnered with the Disney Conservation Fund to produce our Mrst
project video. The fences successfully repel elephants 80 percent of the time at the Sagalla test site [near Tsavo East
National Park], and we have been supporting the establishment of beehive fence projects by new partners in both Africa
and Asia [here’s one from South Africa]. Of course these fences cannot solve all HEC problems, and other solutions are
needed in other environments. Our HEC toolbox to provide these alternatives is progressing.
Geofences will only be a proper solution when we have a workable way of tracking elephants without collars, I believe.
Tracking with collars continues to provide good information on elephant ranges to help avoid con`ict in the Mrst place.
What are some additional uses for technology that would beneUt your work?
I would like to `y drones over bomas [corrals] and count cattle. Nobody’s counting cattle properly in Kenya, but they are the
driving ecological force for all the wildlife in our area. We’ve got a real problem with overgrazing. We’ve got a problem with
wildlife encroachment into the park and into reserves, and it’s really a very bad situation right now.
I’ve done some work with this in the past, we did a little program in 1994, we were engaged to do a national review of cattle
counting techniques by the Ministry of Agriculture.
Homes near Samburu National Park, Kenya. Photo credit: Sue Palminteri
If you could effectively count cattle in a boma, you could then take it to the next stage. The next stage would be to get a
drone or series of drones and predetermine the place where the bomas are located in a place where you want to know how
many cattle there are. You make a `ight plan that goes from boma to boma to boma.   The reason why it’s important is
this: in the region where we work, all the livestock goes into the boma at night. It means that if you can census the boma,
you can actually get full count of the cattle. Maybe. What we do is normally we wait until they come out of the boma and
we count them from there, but it’s so much more difMcult in some ways.
The Mnal endpoint would be to Mnd means of doing cheap, repeat censuses either from a satellite or from a light aircraft or
from a drone or from a combination of all three. And if we were using thermal imaging we could do it just before dawn
where you get the maximal difference between a warm blooded mammal and the background. And I think what we’ll Mnd is
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  livestock around the year. You could score which bomas are occupied at which times of year. You could do this once or
twice a month, and if you do it over time, it could be a game-changer. You could take it one stage further like they do in the
Msheries, and you could actually start spotting remotely livestock making incursions into the reserve.
Because the livestock at the moment are one of the biggest problems.  It’s a problem for the people who live there because
they depend totally on the livestock, and it’s a problem for the rest of the people who depend on the wildlife, because at the
moment wildlife have been negatively impacted by the livestock in a major way.
Over the years that I’ve been there, I’ve never seen the reserve looking as bad as it is now. Not even during the drought of
2009. But we believe we can in`uence government policy simply by providing very accurate information.
Article published by Sue Palminteri on December 2, 2015.
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Chapter	  Five:	  Professional	  Analysis	  Article	  
	  
	  
What	  We	  Talk	  About	  When	  We	  Talk	  About	  Climate	  Change	  	  	   The	  Purple	  Emperor	  is	  an	  unusual	  butterfly	  in	  its	  own	  right.	  Affectionately	  dubbed	  “His	  Majesty”	  by	  smitten	  lepidopterists,	  the	  male	  Apatura	  iris	  sports	  striking	  deep	  purple	  wings	  and	  exhibits	  startling	  dietary	  proclivities:	  Although	  the	  butterfly	  spends	  most	  of	  its	  days	  supping	  on	  honeydew	  in	  treetops,	  it’s	  known	  to	  go	  slumming	  in	  the	  understory	  and	  scarf	  feces	  and	  carrion.	  	  	   But	  for	  pure	  shock	  value,	  the	  butterfly’s	  diet	  pales	  in	  comparison	  to	  the	  species’	  movements	  over	  the	  past	  few	  decades.	  Traditionally	  found	  in	  temperate	  areas	  of	  Europe	  and	  Asia,	  the	  Purple	  Emperor	  has	  been	  expanding	  North	  at	  a	  breakneck	  pace.	  The	  Baltic	  Sea	  blocked	  its	  path	  poleward	  in	  northern	  Europe	  for	  a	  decade	  or	  two,	  but	  once	  the	  Emperor	  slipped	  by	  that	  barrier,	  it	  flew	  north	  more	  than	  120	  miles	  in	  a	  scant	  five	  years.	  	  	   Camille	  Parmesan	  told	  the	  story	  of	  the	  Purple	  Emperor’s	  explosive	  expansion	  on	  a	  cool	  October	  day	  in	  Washington,	  D.C.,	  to	  a	  large	  audience	  of	  scientists,	  journalists,	  academics	  and	  interested	  citizens.	  They’d	  gathered	  in	  the	  Carnegie	  Institution	  for	  Science’s	  luxurious	  auditorium	  for	  a	  daylong	  series	  of	  presentations	  and	  discussions	  called	  “Climate	  Science,	  50	  Years	  Later.”	  The	  event	  commemorated	  the	  50th	  anniversary	  of	  the	  first	  official	  warning	  about	  climate	  change	  to	  a	  U.S.	  president.	  	  	   Parmesan,	  who	  studies	  the	  impact	  of	  climate	  change	  on	  wildlife,	  spoke	  about	  the	  Emperor	  to	  illustrate	  how	  species	  are	  moving	  in	  response	  to	  temperature	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changes	  around	  the	  world	  —	  in	  a	  series	  of	  recent	  meta-­‐analyses,	  researchers	  found	  that	  about	  half	  of	  the	  species	  studied	  are	  changing	  where	  they	  live,	  often	  in	  great	  haste.	  	  	   But	  the	  case	  of	  the	  Purple	  Emperor	  is	  more	  than	  an	  example	  of	  climate	  change	  havocking	  natural	  systems.	  The	  butterfly	  exemplifies	  many	  aspects	  of	  climate	  change	  and	  the	  challenge	  it	  poses	  to	  storytellers:	  widespread	  yet	  elusive,	  resistant	  to	  facile	  interpretation,	  at	  once	  inspiring	  and	  troubling,	  and	  seemingly	  in	  perpetual	  flux.	  	  
A	  brief	  history	  of	  climate	  change	  Scientists	  have	  been	  studying	  climate	  change	  —	  and	  science	  writers	  attempting	  to	  cover	  it	  —	  for	  far	  longer	  than	  many	  people	  realize.	  Although	  the	  warning	  from	  President	  Lyndon	  Baines	  Johnson’s	  science	  advisory	  committee	  in	  1965	  offers	  a	  handy	  reference	  point	  for	  this	  year’s	  climate	  talks	  in	  Paris,	  the	  study	  of	  climate	  change	  actually	  began	  about	  140	  years	  earlier,	  in	  the	  1820s.	  Joseph	  Fourier,	  a	  mathematician	  and	  Egyptologist,	  was	  puzzled	  by	  the	  Earth’s	  high	  temperature:	  He	  calculated	  that	  it	  should	  be	  colder,	  so	  something	  must	  be	  trapping	  heat	  in	  the	  atmosphere.	  Then	  the	  Victorian	  natural	  philosopher	  John	  Tyndall	  solved	  the	  mystery	  in	  1859	  by	  showing	  that	  gasses	  such	  as	  carbon	  dioxide	  and	  water	  vapor	  can	  trap	  heat	  in	  the	  planet’s	  atmosphere.	  Finally,	  when	  Svante	  Arrhenius	  proved	  that	  human-­‐caused	  emissions	  were	  sufficient	  to	  alter	  the	  planet’s	  climate	  in	  the	  1890s,	  the	  components	  for	  a	  rudimentary	  understanding	  of	  anthropogenic	  climate	  change	  were	  in	  place.	  But	  a	  basic	  scientific	  understanding	  of	  climate	  change	  did	  not	  quickly	  translate	  to	  policy	  changes	  or	  accurate	  journalistic	  coverage.	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A	  wicked	  problem	  Although	  the	  science	  was	  clear	  well	  before	  the	  dawn	  of	  the	  20th	  century,	  climate	  change	  still	  presents	  an	  unparalleled	  challenge	  to	  journalists	  and	  storytellers	  today.	  To	  better	  understand	  the	  intersection	  of	  narrative	  journalism	  and	  climate	  change,	  and	  to	  gather	  insights	  and	  best	  practices	  for	  telling	  the	  stories	  of	  climate	  change,	  I	  spoke	  with	  a	  group	  of	  five	  veteran	  climate	  change	  writers	  —	  journalists,	  cultural	  historians	  and	  activists	  —	  about	  the	  challenge	  of	  covering	  the	  climate	  and	  the	  role	  narrative	  plays	  in	  the	  story	  of	  climate	  change.	  Climate	  change	  can	  be	  a	  difficult	  beat,	  in	  part,	  because	  the	  very	  nature	  and	  scope	  of	  the	  problem	  strains	  the	  bounds	  of	  conventional	  narrative.	  	  “It's	  probably	  uniquely	  difficult	  because	  you're	  dealing	  with	  an	  issue	  where	  the	  cause	  and	  effect	  are	  displaced	  from	  each	  other	  both	  in	  time	  and	  place,”	  said	  Mark	  Lynas,	  author	  of	  Six	  Degrees	  and	  High	  Water.	  “My	  emissions	  here	  will	  affect	  somebody	  who	  I'll	  never	  meet	  a	  long	  time	  into	  the	  future.”	  Longtime	  environmental	  reporter	  Bud	  Ward	  agreed:	  “Climate	  change,	  unlike	  most	  other	  social,	  domestic	  or	  environmental	  issues	  is	  a	  centuries-­‐long	  battle…	  This	  is	  the	  one	  where	  I'll	  go	  to	  my	  grave	  seeing	  the	  least	  progress.”	  That	  challenge	  extends	  even	  to	  story	  elements	  as	  fundamental	  as	  naming	  the	  problems	  and	  players	  involved:	  “We	  don't	  know	  what	  to	  call	  the	  issue	  —	  to	  call	  it	  climate	  change	  or	  global	  warming	  or	  what,”	  Ward	  said.	  “We	  also	  don't	  know	  what	  to	  call	  the	  cynics	  or	  skeptics	  or	  deniers	  or	  denialists	  or	  doubters	  or	  those	  who	  refuse	  to	  accept	  the	  science...	  It's	  really	  an	  epic	  conundrum	  in	  terms	  of	  a	  communication	  issue.”	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Those	  obstacles	  notwithstanding,	  there	  was	  a	  broad	  consensus	  among	  the	  folks	  I	  interviewed	  that	  narrative	  tools	  can	  grapple	  effectively	  with	  climate	  change.	  And	  what’s	  more,	  they	  believe	  in	  the	  power	  of	  effective	  storytelling	  to	  inspire,	  inform	  and,	  ultimately,	  transform.	  	  
Narratives	  and	  literary	  devices	  Jeffery	  Biggers,	  founder	  of	  the	  Climate	  Narrative	  Project	  at	  the	  University	  of	  Iowa,	  not	  only	  sees	  a	  public	  inundated	  by	  the	  24-­‐hour	  news	  cycle	  and	  inured	  to	  calamity,	  but	  he	  has	  also	  experienced	  it	  in	  his	  own	  life.	  He	  described	  “feeling	  as	  if	  every	  day	  as	  a	  journalist,	  I	  would	  get	  emails	  from	  new	  studies	  —	  and	  these	  were	  sort	  of	  the	  ‘tipping	  point’	  studies,	  and	  breakthroughs,	  and	  sort	  of	  ‘last	  chance’	  studies,	  and	  just	  one	  after	  another	  and	  the	  science	  was	  just	  piling	  up	  —	  and	  realizing	  outside	  of	  a	  24-­‐hour	  news	  cycle,	  none	  of	  this	  information	  was	  really	  enduring.	  And	  it	  might	  get	  some	  big	  headline,	  but	  then	  the	  next	  day	  we're	  back	  to	  the	  Kardashians.”	  	  “We're	  not	  getting	  those	  deeper	  stories,”	  he	  said,	  “riveting	  stories	  or	  nonfiction	  narratives	  that	  allow	  us	  to	  go	  and	  really	  understand	  and	  want	  to	  do	  something	  about	  it.”	  	  But	  like	  an	  implacable	  boulder	  in	  a	  swift	  river,	  powerful	  narrative	  journalism	  can	  serve	  as	  a	  bulwark	  against	  the	  incessantly	  churning	  currents	  of	  today’s	  news	  environment.	  Thoughtful	  writers	  can	  readily	  apply	  the	  tools	  of	  narrative	  journalism	  to	  stories	  of	  climate	  change.	  “It	  comes	  down	  to	  Creative	  Writing	  101,”	  Biggers	  said.	  “It's	  about	  setting	  the	  scene,	  having	  great	  characters,	  and	  having	  conflicts	  and	  a	  narrative	  arc	  and	  some	  sort	  of	  denouement.”	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   Of	  course,	  basic	  episodic	  and	  breaking	  news	  will	  always	  be	  a	  part	  of	  the	  climate	  change	  story,	  as	  AP	  science	  writer	  Seth	  Borenstein	  knows	  well.	  “You	  do…	  end	  up	  writing	  over	  and	  over,	  ‘The	  hottest	  month	  on	  record,’	  ‘The	  seventh	  time	  this	  year	  we	  broke	  records	  for	  the	  hottest	  month	  ever,’	  blah,	  blah,	  blah…	  Oh	  my	  God.	  You	  have	  to	  do	  it	  that	  way,”	  he	  said.	  But	  even	  then,	  there’s	  room	  for	  storytelling:	  “You	  find	  real	  people	  —	  you	  find	  real	  events	  —	  and	  show	  how	  it	  happened.”	  	  	   Those	  real	  people	  —	  authentic	  human	  actors	  —	  constitute	  a	  key	  part	  of	  climate	  change	  narratives.	  “Humans	  don’t	  empathize	  with	  grass,”	  as	  Lynas	  put	  it.	  Ward	  agreed:	  “I	  think	  the	  only	  way	  for	  us	  to	  get	  readers	  to	  engage	  is	  to	  tell	  character-­‐driven	  stories	  we	  can	  relate	  to,”	  he	  said.	  But	  finding	  those	  characters	  can	  be	  tough,	  in	  part	  because	  it’s	  hard	  to	  put	  a	  face	  on	  climate	  change	  or	  point	  to	  a	  particular	  culprit.	  “It’s	  not	  like	  toxic	  substances	  or	  chemical	  waste,	  where	  you	  have	  a	  55-­‐gallon	  drum,	  where	  you	  have	  a	  skull	  and	  crossbones,”	  Ward	  said.	  	  	   And	  journalists	  must	  be	  vigilantly	  mindful	  of	  their	  subjects’	  humanity:	  “You	  don't	  want	  to	  be	  in	  a	  situation	  where	  you're	  presenting	  people	  as	  victims,”	  Lynas	  said,	  “like	  famine	  victims	  used	  to	  be	  in	  the	  1980s:	  anonymous-­‐black-­‐children-­‐with-­‐flies-­‐in-­‐their-­‐eyes	  type	  of	  things…	  try	  and	  represent	  people's	  perspectives	  honestly	  in	  all	  of	  their	  complexity.	  People's	  real	  lives	  aren't	  just	  about	  living	  a	  particular	  narrative.”	  	   Biggers,	  in	  his	  portrait	  of	  “Gary	  DeNeal,	  the	  poet	  errant	  of	  southern	  Illinois	  hills,”	  sketched	  an	  individual	  who	  is	  more	  than	  just	  a	  character	  in	  a	  story	  about	  coal	  and	  climate	  change:	  “Gary	  always	  arrived	  at	  our	  meetings	  in	  midsentence,	  a	  tiny	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dog-­‐eared	  notebook	  opened	  to	  questions	  and	  poems	  that	  he	  had	  scribbled	  at	  night	  when	  the	  whippoorwill	  sounded,”	  he	  wrote.	  	  Authors	  can	  become	  characters	  in	  narratives,	  too,	  and	  several	  of	  the	  writers	  with	  whom	  I	  spoke	  saw	  value	  in	  occasionally	  introducing	  the	  first	  person	  into	  a	  story.	  Bestselling	  author	  Kristin	  Ohlson	  became	  part	  of	  the	  story	  in	  her	  2014	  book	  
The	  Soil	  Will	  Save	  Us,	  an	  exploration	  of	  soil	  carbon	  sequestration.	  “I	  think	  that	  the	  use	  of	  the	  first	  person	  can	  be	  like	  somebody	  who	  grabs	  the	  reader	  by	  the	  hand	  and	  sort	  of	  tugs	  them	  along	  and	  says,	  ‘Look,	  I'm	  discovering	  this	  stuff	  as	  I	  go	  along;	  come	  and	  discover	  it	  with	  me,’”	  Ohlson	  said.	  	  In	  the	  opening	  chapter	  of	  The	  Soil	  Will	  Save	  Us,	  for	  example,	  Ohlson	  wrote:	  “I	  grew	  up	  in	  an	  agricultural	  valley	  in	  California	  and	  love	  the	  rhythm	  of	  plowing,	  the	  graceful	  lines	  incised	  on	  the	  land,	  the	  opening	  up	  of	  all	  that	  bountiful	  and	  mysterious	  earth.”	  Beside	  being	  lovely,	  the	  passage	  links	  Ohlson	  to	  readers	  who	  might	  cherish	  their	  own	  memories	  and	  aesthetic	  attachments	  to	  potentially	  destructive	  land	  management	  strategies.	  The	  first	  person	  can	  be	  especially	  potent,	  Biggers	  noted,	  in	  today’s	  “selfie	  world.”	  	  
ELFLAND	  and	  the	  ground	  beneath	  our	  feet	  Just	  after	  lunch	  at	  the	  same	  event	  where	  Parmesan	  spoke	  of	  the	  Purple	  Emperor,	  University	  of	  Georgia	  meteorologist	  J.	  Marshall	  Shepherd	  bounded	  onstage	  to	  speak	  about	  the	  hurdles	  scientists,	  journalists	  and	  meteorologists	  face	  when	  communicating	  about	  climate	  change.	  A	  jovial,	  charismatic	  man	  in	  a	  crisp	  suit	  and	  purple	  tie,	  Marshall	  was	  more	  than	  equal	  to	  the	  spectators’	  postprandial	  stupor.	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To	  reach	  audiences	  not	  predisposed	  to	  consume	  climate-­‐change	  narratives,	  Shepherd	  said,	  special	  tools	  might	  be	  required.	  He	  extolled	  the	  value	  of	  a	  communications	  strategy	  whose	  acronym	  itself	  evokes	  enchantment:	  ELFLAND.	  Developed	  by	  the	  Forest	  Service’s	  Steve	  McNulty,	  the	  acronym	  is	  short	  for	  “Establish	  Contact,	  Listen,	  Find	  Common	  Ground,	  Lessen	  Mistrust,	  Assess	  Needs,	  Nurture	  and	  Deliver.”	  Although	  billed	  as	  a	  “method	  for	  building	  trust	  and	  collaboration	  in	  addressing	  climate	  change	  impacts,”	  the	  ELFLAND	  technique	  could	  guide	  narrative	  journalists	  writing	  about	  climate	  change.	  	  In	  some	  cases,	  the	  common	  ground	  necessary	  to	  transcend	  polarized	  and	  politicized	  narratives	  and	  galvanize	  action	  lies,	  literally,	  beneath	  our	  feet.	  	  Ohlson	  came	  to	  write	  about	  climate	  change	  through	  an	  interest	  in	  food	  systems	  and	  soils.	  In	  her	  experience,	  farmers	  and	  ranchers	  who	  are	  uninterested	  in	  partaking	  in	  conversations	  about	  climate	  change	  are	  more	  eager	  to	  engage	  when	  the	  topic	  is	  presented	  through	  the	  lens	  of	  soil	  health.	  “People	  care	  about	  many	  things	  and	  just	  because	  they’ve	  been	  sorted	  into	  political	  camps	  by	  the	  nature	  of	  the	  politics	  in	  our	  country	  doesn't	  mean	  that	  we	  all	  don't	  share	  a	  common	  interest	  in	  many,	  many	  things,”	  she	  said.	  “I	  think	  that	  this	  whole	  question	  of	  healthy	  soils	  is	  one	  of	  those	  things…	  it's	  not	  politicized;	  it's	  not	  something	  that's	  going	  to	  make	  people	  feel	  that	  they're	  going	  to	  have	  to	  retreat	  to	  their	  partisan	  corner.”	  	  Ward	  experienced	  a	  similar	  phenomenon	  in	  the	  deeply	  red,	  coastal	  area	  of	  Virginia	  where	  he	  lives.	  For	  example,	  he	  said,	  if	  he	  gives	  a	  lecture	  about	  sea	  level	  rise	  or	  coastal	  erosion	  without	  mentioning	  climate	  change	  up	  front,	  the	  audience	  is	  often	  engaged	  and	  receptive.	  “If	  you're	  talking	  about	  saltwater	  intrusion,	  they're	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intrigued;	  if	  they	  know	  you're	  talking	  about	  climate	  change	  from	  the	  beginning,	  they'd	  change	  the	  channel.”	  	  In	  addition	  to	  structuring	  stories	  to	  circumvent	  the	  audience’s	  biases,	  analogies	  offer	  another	  key	  tool	  for	  successful	  climate	  change	  coverage.	  Each	  interviewee	  highlighted	  those	  tried-­‐and-­‐true	  workhorses	  of	  science	  writing	  as	  indispensable	  tools	  when	  covering	  climate	  change.	  “Scientific	  language	  is	  ridiculously	  dense	  and	  difficult	  for	  the	  layperson,”	  Ohlson	  said.	  “I	  very	  much	  see	  myself	  as	  a	  translator,	  somebody	  who's	  translating	  that	  language	  into	  something	  that	  ordinary	  people	  can	  follow…	  I	  rely	  a	  lot	  on	  metaphor	  and	  analogies	  to	  do	  that.”	  In	  a	  recent	  story	  for	  the	  AP,	  Borenstein	  quoted	  Al	  Gore	  using	  an	  analogy	  that	  illustrates	  the	  power	  of	  literary	  devices	  to	  bring	  home	  a	  point:	  “There's	  a	  long	  list	  of	  events	  that	  people	  can	  see	  and	  feel	  viscerally	  right	  now.	  Every	  night	  on	  the	  television	  news	  is	  like	  a	  nature	  hike	  through	  the	  Book	  of	  Revelation.”	  	  In	  his	  talk	  at	  the	  Carnegie	  Institution	  for	  Science,	  Shepherd	  boasted	  that	  “they	  call	  me	  the	  king	  of	  analogies,”	  and	  rattled	  off	  a	  slew	  of	  handy	  tools	  for	  thinking	  about	  climate	  change:	  The	  coach	  is	  climate,	  Lebron	  James	  is	  weather;	  the	  weather	  is	  your	  mood,	  climate	  is	  your	  personality.	  The	  tools	  of	  narrative	  journalism	  —	  including	  compelling	  characters,	  illuminating	  analogies,	  the	  judicious	  use	  of	  the	  first	  person	  and	  canny	  story	  structures	  —	  can	  elevate	  climate	  change	  coverage	  in	  particular	  and	  science	  writing	  in	  general.	  After	  all,	  as	  Ohlson	  notes,	  if	  science	  writing	  is	  done	  well,	  “Why	  shouldn't	  everybody	  find	  it	  as	  exciting	  and	  fascinating	  as	  a	  novel?”	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Data	  is	  not	  the	  plural	  of	  anecdote	  Ward	  turned	  to	  an	  analogy	  when	  suggesting	  how	  writers	  should	  handle	  individual	  events	  within	  the	  context	  of	  climate	  change.	  Imagine	  teams	  playing	  a	  pair	  of	  basketball	  games	  —	  matches	  identical	  in	  all	  respects	  save	  one:	  The	  floor	  on	  the	  first	  court	  is	  six	  inches	  higher	  than	  the	  second.	  	  Will	  the	  game	  with	  nearer	  hoops	  sink	  more	  baskets?	  Almost	  certainly.	  Can	  one	  say	  the	  higher	  floor	  caused	  any	  individual	  shot	  to	  be	  made?	  Probably	  not.	  	  “We're	  kind	  of	  establishing	  a	  higher	  baseline	  in	  many	  of	  these	  areas	  and	  in	  many	  locations,”	  Ward	  said.	  “That's	  not	  based	  on	  modeling.	  That's	  not	  based	  on	  estimates.	  That's	  based	  on	  observation.”	  Sure,	  there’s	  uncertainty,	  but	  it’s	  important	  to	  recognize	  that	  “uncertainty	  cuts	  both	  ways,”	  he	  said.	  “Those	  who	  argue	  you're	  overstating	  the	  severity	  of	  the	  problem,	  probably	  need	  to	  recognize	  there's	  an	  equal	  or	  greater	  potential	  or	  likelihood	  that	  we're	  understating	  it.”	  Adroitly	  handing	  science	  and	  scientific	  uncertainty	  —	  and	  understanding	  how	  narrative	  journalism	  can	  capture,	  convey	  or	  distort	  science	  —	  was	  a	  priority	  for	  the	  interviewees.	  “It's	  important	  to	  understand	  that	  data	  is	  not	  the	  plural	  of	  anecdote,”	  Lynas	  said.	  Compelling	  stories,	  without	  the	  backing	  of	  hard	  science,	  aren’t	  necessarily	  representative.	  Drawing	  on	  peer-­‐reviewed	  studies	  and	  upon	  interviews	  with	  actual	  scientists	  instead	  of	  relying	  on	  anecdotes	  and	  hearsay	  can	  help	  ground	  a	  story	  in	  reality	  and	  insure	  a	  truthful	  narrative.	  “This	  is	  not	  politicians	  talking	  about	  what's	  on	  Starbucks	  coffee	  cups,”	  Borenstein	  said.	  Science	  writing	  
about	  hot	  air	  can	  be	  grounded	  in	  sturdier	  truths	  than	  the	  words	  of	  opining	  pundits	  and	  politicians’	  hot	  air.	  As	  Lynas	  put	  it,	  “Science	  has	  its	  own	  problems,”	  such	  as	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frequently	  irreproducible	  results	  in	  peer-­‐reviewed	  studies,	  “but	  it's	  still	  a	  lot	  better	  than	  guesswork	  and	  ideology.”	  	  Reporters	  in	  all	  areas	  of	  journalism	  struggle	  to	  find	  anecdotes	  that	  are	  both	  compelling	  and	  representative,	  but	  because	  of	  its	  elusive	  fingerprint,	  climate	  change	  can	  be	  an	  especially	  challenging	  subject	  for	  environmental	  journalists.	  Lynas	  takes	  a	  balanced	  approach	  to	  anecdote:	  “Get	  the	  evidence	  straight	  in	  terms	  of	  the	  real	  science	  and	  then,	  yes,	  use	  anecdotes	  —	  but	  make	  sure	  that	  the	  anecdotes	  support	  an	  evidence-­‐based	  approach.”	  In	  his	  2004	  travelogue	  High	  Tide,	  Lynas	  wrote	  about	  traveling	  to	  the	  Andes	  Mountains	  and	  witnessing	  glaciers	  disappearing,	  but	  he	  also	  explained	  that	  his	  observations	  were	  meaningful	  because	  those	  same	  trends	  are	  present	  in	  mountain	  ranges	  around	  the	  world.	  In	  much	  the	  same	  way,	  the	  story	  of	  the	  Purple	  Emperor	  is	  meaningful	  because	  the	  species’	  range	  expansion	  is	  representative	  of	  what	  scientists	  are	  observing	  the	  world	  over.	  But	  both	  data	  and	  anecdotes	  can	  challenge	  writers:	  “You've	  got	  to	  be	  pretty	  rigorous	  in	  doing	  it	  [using	  anecdotes]	  because	  otherwise	  it's	  just	  another	  bloody	  polar	  bear,”	  Lynas	  said.	  Conversely,	  hard	  data	  should	  be	  “woven	  into	  the	  story	  without	  suffocating	  it,”	  Biggers	  said.	  	  It’s	  important	  to	  note,	  as	  several	  of	  my	  subjects	  did,	  that	  science	  is	  not	  an	  immutable,	  perfect	  truth:	  “It's	  all	  shades	  of	  gray	  in	  science,	  and	  people	  —	  especially	  editors	  —	  have	  trouble	  with	  shades	  of	  gray,”	  Borenstein	  said.	  “There	  is	  a	  sense	  of…	  uncertainty	  within	  the	  science.”	  Capturing	  that	  ambiguity	  has	  often	  meant	  hedging	  —	  writing	  that	  a	  weather	  event	  is	  “is	  symptomatic	  of	  what	  we	  expect	  to	  see	  in	  a	  warmer	  world,”	  a	  refrain	  Ward	  said	  he	  regularly	  heard	  from	  equivocating	  scientists.	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Borenstein’s	  reporting	  on	  the	  devastation	  caused	  by	  Superstorm	  Sandy	  offers	  an	  instructive	  example	  of	  hedging	  in	  the	  face	  of	  scientific	  uncertainty.	  “You	  sort	  of	  say,	  ‘Okay,	  the	  science	  can't	  tell	  you,’	  but	  you	  sort	  of	  draw	  a	  picture,	  and	  you	  reflect	  what's	  happening.”	  While	  covering	  the	  storm	  and	  its	  aftermath,	  Borenstein	  wrote	  about	  the	  elements	  of	  the	  situation	  —the	  rise	  in	  sea	  level,	  the	  excess	  flooding,	  the	  warmer	  ocean,	  the	  front	  that	  steered	  the	  storm	  toward	  New	  Jersey	  —	  without	  explicitly	  attributing	  the	  superstorm	  to	  climate	  change.	  	  “Instead,	  I	  said,	  ‘Let's	  look	  that	  these	  parts:	  Here's	  what	  happened	  and	  what's	  changed,’”	  Borenstein	  said.	  “You	  couldn't	  attribute	  that	  event	  to	  climate	  change,	  but	  you	  can	  dissect	  it.”	  	  
Science	  to	  the	  rescue	  Hope	  is	  on	  the	  horizon	  for	  writers	  uncomfortable	  with	  hedging.	  An	  emerging	  field,	  called	  climate	  change	  attribution	  science,	  strives	  to	  find	  the	  fingerprints	  of	  climate	  change	  in	  weather	  events	  by	  modeling	  the	  situation	  in	  question	  with	  and	  without	  the	  contributions	  of	  climate	  change	  and	  comparing	  the	  outcomes.	  Of	  course,	  climate	  change	  attribution	  science	  is	  not	  without	  its	  detractors,	  such	  as	  Kevin	  Trenberth,	  a	  senior	  scientist	  at	  the	  National	  Center	  for	  Atmospheric	  Research.	  In	  the	  detractors’	  view,	  the	  effects	  of	  climate	  change	  are	  so	  pervasive,	  so	  ubiquitous,	  that	  everything	  has	  changed	  and	  there’s	  no	  cause	  to	  quibble	  over	  individual	  events.	  Ward	  questioned	  the	  journalistic	  utility	  of	  a	  focus	  on	  causation	  in	  weather	  events	  by	  applying	  a	  similar	  logic:	  “In	  a	  real	  sense,	  the	  question	  shouldn't	  be,	  ‘Was	  this	  event	  caused	  by	  climate	  change	  or	  global	  warming?’	  because	  the	  answer	  might	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be	  —	  it	  perfectly	  might	  be	  —	  ‘No.’	  But	  was	  it	  influenced	  by	  the	  fact	  of	  global	  climate	  change?	  The	  answer	  there	  is	  probably	  ‘Yes.’”	  	  Regardless,	  the	  young	  science	  of	  climate	  change	  attribution	  could	  offer	  a	  greater	  sense	  of	  certainty	  to	  writers	  covering	  extreme	  weather	  events.	  And	  there’s	  only	  one	  catch:	  “The	  problem	  with	  climate	  attribution	  studies,”	  Borenstein	  said,	  “is	  that	  the	  first	  one	  took	  four	  years	  or	  three	  years,	  which	  isn't	  really	  a	  journalism	  time	  frame.”	  	  Fortunately,	  the	  process	  has	  become	  far	  faster	  over	  the	  past	  few	  years.	  In	  a	  series	  of	  papers	  released	  earlier	  this	  year,	  scientists	  sought	  telltale	  signs	  of	  climate	  change’s	  influence	  in	  28	  weather	  events	  from	  2014	  and	  found	  its	  signature	  in	  half.	  As	  for	  the	  other	  14	  events,	  the	  absence	  of	  evidence	  is	  not	  evidence	  of	  absence,	  or	  so	  the	  saying	  goes.	  	  
The	  future	  of	  climate	  change	  reporting	  
	   	  Climate	  change	  journalism,	  like	  the	  scientific	  understanding	  of	  the	  phenomenon	  and	  the	  world’s	  political	  stance	  toward	  it,	  will	  continue	  to	  evolve	  in	  the	  coming	  years	  and	  decades.	  My	  sources	  said	  they	  anticipate	  shifts	  and	  continuities	  in	  how	  the	  story	  of	  climate	  change	  will	  be	  told	  in	  the	  future.	  What	  is	  certain,	  as	  Ward	  said,	  is	  that	  “it	  will	  continue	  to	  be	  a	  challenging	  and	  demanding	  issue.	  It	  will	  continue	  to	  require	  a	  level	  of	  expertise	  on	  the	  part	  of	  reporters	  and	  editors…”	  Although	  Borenstein	  said	  he	  anticipates	  “basically	  the	  same	  thing,”	  he	  expects	  a	  stronger	  focus	  on	  extreme	  weather.	  “Just	  10	  years	  ago	  no	  one	  was	  talking	  extreme	  events.	  But	  extreme	  events	  are	  where	  it	  really	  hits	  people…	  No	  one	  really	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feels	  average	  temperature,	  but	  you	  feel	  extremes.”	  He	  also	  pointed	  to	  the	  uncertain	  fate	  of	  the	  world’s	  ice	  sheets,	  increasing	  “global	  weirding”	  and	  potential	  technological	  solutions	  as	  likely	  drivers	  of	  climate	  change	  narratives.	  	  “I	  think	  you'll	  see	  more	  talk	  of	  geoengineering,”	  he	  said,	  “As	  the	  problem	  gets	  worse,	  people	  are	  going	  to	  look	  at	  the	  tech	  fix,	  however	  damaging	  it	  is.	  I	  think	  that'll	  be	  a	  fascinating	  story.	  And	  then	  there'll	  always	  be	  the	  politics	  story.”	  Biggers	  suggested	  that	  climate-­‐driven	  migration	  will	  be	  —	  and	  is	  already	  emerging	  as	  —	  a	  crucial	  part	  of	  the	  climate	  change	  story,	  and	  he	  lamented	  what	  he	  perceives	  as	  a	  widespread	  decline	  in	  substantive	  longform	  journalism.	  	  	   For	  Lynas,	  much	  of	  the	  current	  writing	  on	  climate	  change	  falls	  into	  the	  twinned,	  competing	  narratives	  espoused	  by	  dyed-­‐in-­‐the-­‐wool	  environmentalists	  and	  market-­‐oriented	  doubters.	  “Until	  the	  politics	  of	  it	  shifts,”	  he	  said,	  “the	  journalism	  will	  continue	  to	  be	  captured	  by	  one	  or	  the	  other	  narrative.”	  	  	   Regardless	  of	  the	  narrative	  lens	  through	  which	  a	  story	  is	  presented	  and	  the	  political	  proclivities	  of	  a	  reporter’s	  audience,	  several	  interviewees	  acknowledged	  that	  climate	  change	  fatigue	  poses	  a	  serious	  obstacle	  for	  writers.	  But	  they	  felt	  strong,	  solutions-­‐oriented	  narrative	  journalism	  could	  help	  counter	  the	  public’s	  ennui,	  and	  most	  see	  gradual	  improvement	  in	  climate	  change	  coverage:	  More	  journalists	  are	  avoiding	  the	  fallacy	  of	  false	  balance,	  whereby	  writers	  pay	  disproportionate	  attention	  to	  marginal,	  widely	  discredited	  views	  in	  a	  misguided	  attempt	  to	  fairly	  portray	  both	  sides	  of	  a	  story.	  	  	   But	  Ward	  feared	  that	  changes	  in	  the	  world’s	  newsrooms	  could	  presage	  a	  return	  to	  flawed	  climate	  change	  coverage.	  “…	  as	  the	  mainstream	  media,	  the	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traditional,	  conventional	  media	  continue	  to	  eliminate	  science	  sections,	  continue	  to	  dilute	  beats…	  as	  they	  continue	  to	  lay	  off	  more	  senior,	  experienced	  science	  writers	  who	  have	  the	  ability	  to	  provide	  context,	  and	  they	  go	  to	  more	  general	  assignment	  reporters,	  who	  can't	  be	  expected	  to	  have	  that	  same	  ability	  or	  that	  same	  familiarity,	  I	  think	  we	  could	  end	  up	  going	  back	  to	  the	  same	  false	  balance	  approach	  because	  of	  the	  learning	  curve	  general	  assignment	  reporters	  might	  face,”	  he	  said.	  	  For	  Biggers,	  truthful,	  accurate	  reporting	  free	  of	  false	  balance	  is	  only	  part	  of	  environmental	  journalists’	  responsibilities.	  Like	  the	  muckraking	  journalists	  who	  covered	  labor	  issues	  and	  the	  struggle	  for	  civil	  rights,	  climate	  change	  journalism	  should	  foment	  change.	  	  “It	  all	  comes	  down	  to	  [this],	  ‘How	  do	  we	  take	  the	  techniques	  of	  storytelling	  to	  take	  the	  science	  and	  reproduce	  it	  in	  a	  way	  that	  actually	  galvanizes	  people	  to	  do	  something?’”	  Biggers	  said.	  “Not	  just	  be	  shocked,	  not	  just	  be	  demoralized,	  not	  just	  to	  put	  their	  tail	  between	  their	  legs,	  but	  to…	  get	  up	  and	  want	  to	  go	  do	  something.	  Because	  I	  really	  feel	  like	  we've	  reached	  that	  point	  now	  where	  we	  have	  to	  see	  ourselves	  as	  a	  catalyst	  for	  change,	  not	  only	  the	  messenger.”	  	  
The	  big	  story	  Like	  the	  hunt	  for	  the	  elusive	  Purple	  Emperor,	  the	  climate	  change	  beat	  rewards	  persistence.	  “I	  think	  it's	  understanding	  the	  minutia	  as	  a	  journalist	  that	  allows	  you	  to	  go	  get	  really	  new	  stories,	  original	  stories,	  or	  tell	  the	  story	  in	  a	  way	  that	  is	  different,	  turns	  on	  some	  light	  bulbs,”	  said	  Biggers.	  “And	  I	  think	  you're	  only	  going	  to	  get	  that	  because	  you	  spent	  all	  those	  years	  listening,	  interviewing,	  thinking	  you've	  wasted	  your	  time,	  but	  that	  one	  interview	  has	  led	  you	  on	  to	  something	  else,	  which	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leads	  you	  on	  to	  something	  else,	  which	  leads	  you	  on	  to	  the	  big	  story.”	  And	  it’s	  a	  beat	  the	  five	  writers	  found	  deeply	  satisfying.	  “I	  find	  it	  fascinating;	  it's	  an	  endless	  fount,”	  Borenstein	  said.	  “It's	  about	  the	  fate	  of	  the	  Earth.	  How	  much	  more	  important	  can	  it	  be?	  How	  much	  more	  interesting	  can	  it	  be?	  It's	  science;	  it's	  politics;	  it's	  diplomacy…	  It's	  got	  everything	  I	  want	  as	  a	  reporter.”	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Appendix	  A:	  Project	  Proposal	  	  	  	  	  	  	  	  	  	  	  	  Catching	  clouds	  &	  pinning	  them	  down:	  	  Localizing	  climate	  change	  narratives	  	  Master’s	  project	  proposal	  	  	  Presented	  to	  the	  faculty	  of	  the	  Graduate	  School	  at	  the	  University	  of	  Missouri	  	  By	  Caleb	  O’Brien	  	  	  	  	  	  	  Committee	  Chair:	  Bill	  Allen	  Members:	  Sara	  Shipley	  Hiles	  	   	  	  	  	  	  	  	  Barbara	  Cochran	  	  	  	  	  	  	  	  	   	  May	  2015	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Introduction	  	  
	  It’s	  hard,	  now,	  to	  remember	  whether	  there	  was	  a	  eureka	  moment	  that	  led	  me	  to	  Mizzou	  and	  a	  master’s	  in	  journalism,	  or	  if	  I’ve	  just	  constructed	  one	  after	  the	  fact.	  I’d	  studied	  Philosophy-­‐Neuroscience-­‐Psychology	  as	  an	  undergraduate	  in	  St.	  Louis	  and	  then	  moved	  to	  Paraguay	  and	  Panama	  with	  the	  Peace	  Corps.	  Those	  experiences	  were	  wonderful	  and	  rewarding,	  but	  then	  things	  kind	  of…	  petered	  out.	  I	  was	  working	  in	  Arlington,	  Virginia,	  selling	  outdoor	  gear	  at	  Eastern	  Mountain	  Sports	  and	  seeking	  to	  pull	  together	  some	  disparate	  threads	  from	  the	  fabric	  of	  my	  life:	  an	  enthusiasm	  for	  learning,	  a	  love	  of	  writing	  and	  a	  commitment	  to	  the	  betterment	  of	  humankind.	  At	  some	  point	  I	  realized	  that	  those	  threads	  converged	  handily	  within	  journalism	  and	  that	  with	  some	  effort,	  they	  could	  form	  the	  warp	  and	  weft	  of	  a	  career.	  With	  a	  world-­‐class	  journalism	  school	  in	  my	  hometown,	  coming	  to	  grad	  school	  at	  MU	  seemed	  a	  logical	  next	  step.	  Over	  the	  past	  two	  years,	  I’ve	  delved	  into	  the	  theory	  and	  practice	  of	  journalism:	  honing	  my	  skills	  and	  deepening	  my	  understanding	  of	  the	  craft.	  I’ve	  benefitted	  from	  the	  mentorship	  of	  formidable	  journalists,	  thinkers	  and	  professors.	  I’ve	  traveled	  across	  the	  United	  States	  and	  to	  Costa	  Rica,	  Belgium	  and	  Tanzania.	  I’ve	  learned	  a	  great	  deal,	  and	  I’ve	  been	  flabbergasted	  by	  the	  dedication	  and	  caliber	  of	  my	  peers.	  	  	   	  Nonetheless,	  at	  this	  very	  moment	  my	  professional	  future	  remains	  frightfully	  opaque.	  I	  intend	  to	  write	  about	  science	  and	  environmental	  issues,	  primarily	  for	  magazines,	  and	  hopefully	  this	  project	  will	  help	  me	  achieve	  that	  aim.	  A	  science	  writing	  position	  in	  the	  fall	  will	  afford	  me	  industry	  contacts	  and	  additional	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experience	  covering	  research	  and	  the	  environment,	  and	  the	  research	  component	  will	  yield	  a	  firm	  understanding	  of	  how	  experienced	  journalists	  are	  tackling	  some	  of	  the	  toughest	  topics	  on	  the	  beat.	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Professional	  Skills	  Component	  	  For	  the	  practical	  component	  of	  my	  project,	  I	  hope	  to	  join	  a	  publication	  as	  a	  science	  writer.	  I’ve	  applied,	  or	  am	  in	  the	  process	  of	  applying,	  to	  such	  places	  as	  NASA,	  the	  NIH,	  NPR,	  Society	  for	  Science	  &	  the	  Public	  and	  other	  entities	  with	  science-­‐y	  acronyms.	  At	  this	  moment	  (early	  morning,	  skies	  dark,	  horizontal	  lightning	  cleaving	  the	  heavens	  outside)	  my	  outlook	  is	  grim,	  and	  the	  likelihood	  of	  obtaining	  a	  position	  for	  this	  project	  —	  let	  alone	  a	  career	  —	  seems	  pretty	  darn	  slim,	  frankly.	  It’s	  the	  long	  dark	  teatime	  of	  the	  application	  process.	  But	  so	  it	  goes.	  	  
My	  current	  lack	  of	  professional	  project	  mojo	  notwithstanding,	  I’m	  fairly	  well	  equipped	  for	  such	  an	  undertaking.	  My	  undergraduate	  degree	  granted	  me	  passing	  scientific	  literacy,	  I’m	  deeply	  interested	  in	  environmental	  issues,	  and	  I’ve	  learned	  a	  great	  deal	  from	  my	  journalism	  coursework.	  	  
If	  all	  goes	  as	  planned,	  I’ll	  start	  in	  Washington	  this	  fall,	  work	  30	  hours	  a	  week	  and	  triumphantly	  finish	  14	  weeks	  later.	  A	  detailed	  description	  of	  the	  work	  to	  come,	  a	  method	  of	  distribution,	  and	  potential	  sources	  of	  supervision	  are	  all	  contingent	  upon	  securing	  a	  position.	  The	  post	  I	  covet	  most	  is	  with	  the	  NPR	  science	  desk.	  As	  is	  said	  in	  Guarani,	  jahechata.	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Professional	  Analysis	  	  
	  
Research	  questions	  
	   The	  environment	  is	  a	  complicated	  subject	  for	  reporters	  and	  writers.	  It	  so	  vast	  that	  it	  often	  fades	  from	  view,	  so	  slow	  to	  change	  —	  but	  also	  at	  times	  so	  quick	  —	  that	  one	  either	  fails	  to	  notice	  or	  is	  caught	  unprepared,	  and	  it’s	  nearly	  impossible	  to	  interview.	  (Note	  that	  Shelley’s	  “Ode	  to	  the	  West	  Wind”	  ends	  in	  a	  question,	  not	  an	  answer:	  “O	  Wind/If	  Winter	  comes,	  can	  Spring	  be	  far	  behind?”	  Let’s	  hope	  not.	  But	  as	  is	  so	  often	  the	  case,	  Nature’s	  mum	  and	  Art’s	  questions	  rhetorical.)	  These	  attributes	  alone	  present	  special	  challenges	  for	  a	  journalist,	  but	  the	  difficulties	  are	  compounded	  by	  two	  other	  factors:	  shifts	  and	  imprecision	  in	  scientific	  knowledge	  and	  the	  environment’s	  fraught	  entanglement	  with	  belief	  systems,	  politics	  and	  economics.	  	  For	  the	  professional	  analysis	  component	  of	  my	  professional	  project,	  I’ll	  interview	  seasoned	  journalists	  about	  the	  challenges	  of	  applying	  localized	  narrative	  frames	  to	  the	  nebulous,	  contentious	  and	  ubiquitous	  environmental	  issue	  nonpareil	  of	  our	  time,	  climate	  change.	  	  The	  analysis	  will	  explore	  the	  following	  questions:	  	  1. How	  can	  one	  craft	  compelling	  yet	  accurate	  narratives	  that	  capture	  the	  contentious,	  inchoate	  truth	  of	  anthropogenic	  climate	  change?	  2. What	  standards	  govern	  a	  writer’s	  decision	  to	  link	  a	  particular	  place	  or	  circumstance	  to	  climate	  change?	  	  I	  shall	  conduct	  semi-­‐structured,	  in-­‐depth	  interviews	  with	  a	  handful	  of	  environmental	  journalists	  and	  writers	  selected	  for	  their	  mastery	  over	  climate	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change	  narratives	  and	  emphasis	  on	  localizing	  the	  phenomena.	  In	  recent	  years,	  journalists	  have	  taken	  a	  great	  deal	  of	  flak	  from	  critics	  on	  both	  ends	  of	  the	  political	  spectrum	  for	  their	  coverage	  of	  climate	  change.	  The	  issue	  —	  of	  deadly	  import	  in	  its	  own	  right	  —	  serves	  as	  a	  compelling	  case	  study	  for	  many	  of	  the	  most	  fundamental	  challenges	  of	  journalism.	  As	  such,	  the	  insights	  and	  experiences	  of	  journalists	  who’ve	  been	  on	  the	  front	  lines	  of	  climate	  change	  coverage	  and	  lived	  to	  tell	  the	  tale	  are	  of	  value.	  Their	  experiences	  can	  serve	  as	  a	  blueprint	  for	  future	  coverage	  and	  as	  important	  tools	  for	  understanding	  the	  perils	  and	  pitfalls	  of	  journalism	  writ	  broadly.	  	  	  
Relevance	  to	  professional	  skills	  component	  	  
	  	   Should	  some	  miracle	  transpire	  whereby	  I	  secure	  a	  position	  writing	  science,	  I	  think	  the	  connection	  between	  the	  practical	  component	  and	  the	  professional	  analysis	  is	  pretty	  clear.	  But	  please,	  allow	  me	  to	  belabor	  it:	  Climate	  change	  poses	  a	  great	  sociopolitical	  challenge,	  but	  it	  is	  fundamentally	  a	  scientific	  issue.	  How	  we	  report	  on	  science	  (and	  how	  science	  is	  distorted,	  manipulated,	  perceived,	  denied,	  co-­‐opted	  and	  exploited	  by	  the	  press,	  the	  public,	  the	  government	  and	  the	  corporate	  world)	  actually	  matters.	  It	  matters	  not	  only	  for	  issues	  related	  to	  climate	  change,	  but	  also	  to	  a	  whole	  host	  of	  other	  areas	  of	  science	  and	  society.	  	  
Theoretical	  framework	  	  
	   Framing	  theory	  bears	  most	  directly	  on	  the	  challenges	  of	  climate	  change	  coverage.	  It’s	  a	  theory	  “based	  on	  the	  assumption	  that	  how	  an	  issue	  is	  characterized	  in	  news	  reports	  can	  have	  an	  influence	  on	  how	  it	  is	  understood	  by	  audiences”	  (Detram	  and	  Tewksbury,	  9-­‐20).	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In	  a	  special	  issue	  of	  the	  Journal	  of	  Communications	  dedicated	  to	  the	  evolution	  of	  framing,	  agenda-­‐setting	  and	  priming,	  Dietram	  and	  Tewksbury	  trace	  the	  history	  of	  framing	  to	  work	  from	  the	  1970s	  in	  psychology	  and	  sociology	  (9-­‐20).	  For	  example,	  Kahneman	  and	  Tversky	  presented	  subjects	  with	  equivalent	  decisions	  that	  were	  presented	  in	  terms	  of	  gains	  or	  losses	  relative	  to	  a	  default	  (343).	  The	  way	  in	  which	  a	  choice	  was	  presented,	  even	  if	  all	  presentations	  contained	  equivalent	  information,	  influenced	  subjects’	  decisions,	  such	  that	  “...	  frame	  invariance	  cannot	  be	  expected	  to	  hold…	  and	  a	  sense	  of	  confidence	  in	  a	  particular	  choice	  does	  not	  ensure	  that	  the	  same	  choice	  would	  be	  made	  in	  another	  frame”	  (Kahneman	  and	  Tversky,	  344).	  On	  the	  eve	  of	  the	  21st	  century,	  framing	  became	  clearly	  articulated	  as	  a	  tool	  in	  political	  campaigns,	  a	  development	  that	  has	  spurred	  a	  renewal	  of	  academic	  interest	  (Dietram	  and	  Tewksbury,	  9-­‐20).	  Entman	  characterizes	  fully	  fleshed-­‐out	  frames	  as	  fulfilling	  four	  fundamental	  functions:	  “problem	  definition,	  causal	  analysis,	  moral	  judgment,	  and	  remedy	  promotion,”	  and	  posits	  that	  they	  “introduce	  or	  raise	  the	  salience	  or	  apparent	  importance	  of	  certain	  ideas,	  activating	  schemas	  that	  encourage	  target	  audiences	  to	  think,	  feel,	  and	  decide	  in	  a	  particular	  way”	  (2007,	  163-­‐173).	  According	  to	  Entman,	  framing,	  priming,	  and	  agenda-­‐setting	  can	  be	  interpreted	  as	  “tools	  of	  power”	  (Entman	  2007,	  163-­‐173).	  Controversies	  by	  definition	  allow	  the	  application	  of	  multiple	  frames,	  so	  the	  regular	  application	  of	  particular	  frames	  is,	  in	  his	  view,	  tantamount	  to	  media	  slant.	  Because	  slant	  can	  enable	  bias,	  and	  because	  bias	  could	  ostensibly	  influence	  voter	  decision	  making,	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political	  control	  (“who	  gets	  what,	  when,	  and	  how,”	  in	  one	  famous	  formulation)	  is	  allocated	  in	  part	  by	  framing,	  priming	  and	  agenda-­‐setting.	  	  Framing	  itself	  is	  related	  to	  agenda-­‐setting,	  the	  theory	  that	  the	  media’s	  emphasis	  on	  a	  given	  topic	  correlates	  with	  audiences’	  learning	  about	  and	  evaluation	  of	  that	  topic’s	  import	  (McCombs	  and	  Shaw,	  177).	  A	  tortured	  analogy	  might	  clarify	  the	  distinction:	  If	  the	  media	  were	  a	  landscape	  painter,	  agenda-­‐setting	  would	  examine	  how	  she	  decides	  which	  tableaux	  to	  paint.	  Framing	  would	  scrutinize	  how	  she	  paints	  ‘em.	  	  In	  1999,	  Scheufele	  criticized	  framing	  theory	  as	  suffering	  from	  “terminological	  and	  conceptual	  inconsistencies”	  (103-­‐104).	  She	  proposes	  a	  classification	  system	  that	  divides	  framing	  research	  along	  two	  dimensions:	  the	  role	  of	  the	  frame	  in	  an	  experiment	  (independent	  or	  dependent	  variable)	  and	  just	  whose	  frames	  we’re	  referencing	  (media	  frames	  or	  audience	  frames)	  (Scheufele,	  104).	  	  Researchers	  have	  applied	  framing	  theory	  to	  studies	  of	  media	  coverage	  of	  controversial	  issues	  such	  as	  terrorism	  (Epkins,	  18),	  post-­‐9/11	  policy	  (Entman	  2003),	  asylum	  and	  immigration	  (Van	  Gorp,	  490).	  For	  instance,	  Van	  Gorp	  examined	  two	  frames,	  immigrants-­‐as-­‐victims	  and	  immigrants-­‐as-­‐intruders,	  and	  found	  —	  intriguingly	  —	  that	  holiday	  spirit	  catapulted	  the	  victim	  frame	  to	  prominence	  during	  the	  week	  of	  Christmas	  (Van	  Gorp,	  502).	  Because	  charity	  is	  in	  style	  only	  once	  a	  year,	  as	  we	  all	  know.	  	  The	  framing	  of	  climate	  change	  in	  particular	  has	  received	  some	  attention	  from	  researchers.	  For	  example,	  the	  delightfully-­‐monikered	  researcher	  Boykoff	  conducted	  semi-­‐structured	  interviews	  with	  environmental	  journalists	  and	  climate	  scientists	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and	  analyzed	  news	  coverage	  to	  examine	  how	  the	  frame	  of	  “contention	  and	  conflict”	  has	  been	  applied	  to	  climate	  change	  science	  (479).	  When,	  in	  a	  2010	  paper,	  Sara	  Shipley	  Hiles	  explored	  changing	  standards	  of	  objectivity	  vis-­‐à-­‐vis	  covering	  climate	  change,	  agenda-­‐setting	  and	  framing	  served	  as	  the	  theoretical	  backdrop	  to	  her	  research	  (Hiles,	  9).	  	  Chong	  and	  Druckman	  advocate	  for	  a	  deeper	  understanding	  of	  the	  components	  of	  strong	  frames.	  Which	  is	  to	  say	  that	  they	  want	  to	  know	  what	  makes	  a	  particular	  frame	  more	  persuasive	  than	  alternatives	  to	  the	  media	  and	  their	  audiences	  (Chong	  and	  Druckman,	  116).	  They	  point	  out	  that	  issue	  frames	  can	  be	  strong	  in	  some	  contexts	  and	  weak	  in	  other.	  For	  example,	  “The	  environmental	  frame	  is	  a	  strong	  frame	  when	  used	  in	  local	  debates	  over	  regulating	  growth,	  but	  it	  has	  been	  of	  secondary	  influence	  in	  presidential	  elections”	  (Chong	  and	  Druckman,	  117).	  Entman	  proposed	  a	  cascading	  network	  model	  to	  describe	  the	  generation,	  dissemination	  and	  competition	  among	  frames.	  In	  his	  account,	  frames	  flow	  among	  the	  levels	  in	  a	  system	  of	  power:	  usually	  from	  the	  government	  administration,	  to	  other	  elites,	  to	  the	  media,	  to	  the	  news	  frames	  they	  elect	  and	  finally	  to	  the	  public	  (Entman	  2003,	  419).	  Of	  course,	  the	  network	  can	  flow	  upstream	  as	  well:	  from	  the	  public	  to	  the	  media,	  from	  the	  news	  frames	  to	  elites	  and	  from	  elites	  up	  to	  the	  administration.	  Entman	  sees	  the	  downward	  dissemination	  of	  frames	  as	  a	  process	  of	  informational	  impoverishment:	  “…what	  passes	  between	  levels	  of	  the	  cascade	  is	  not	  comprehensive	  understanding	  but	  highlights	  packaged	  into	  selective,	  framed	  communications.	  As	  we	  go	  down	  the	  levels,	  the	  flow	  of	  information	  becomes	  less	  and	  less	  thorough”	  (Entman	  2003,	  421).	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   Integrating	  scientific	  research	  and	  academic	  authority	  into	  Entman’s	  model	  of	  cascading	  activation	  would	  be	  an	  intriguing	  challenge	  and	  could	  shed	  some	  light	  on	  the	  forces	  that	  have	  shaped	  and	  modified	  the	  framing	  of	  climate	  change.	  	  For	  the	  purposes	  of	  this	  project,	  we’ll	  reconcile	  Entman	  and	  Scheufele’s	  notions	  about	  frames.	  Under	  Entman’s	  model,	  frames	  could	  be	  viewed	  either	  as	  independent	  or	  dependent	  variables.	  They	  can	  also	  be	  considered	  both	  media	  frames	  and	  audience	  frames,	  depending	  on	  which	  direction	  the	  cascade	  flows.	  When	  the	  frame	  originates	  at	  the	  public	  level	  and	  heads	  upstream,	  it’s	  an	  audience	  frame	  overtaking	  the	  establishment	  (witness	  Twitter).	  Going	  the	  other	  direction,	  we	  see	  elite	  media	  frames	  offered	  to	  (or	  foisted	  upon)	  the	  masses.	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A	  little	  history	  Science	  journalism	  dates	  back	  to	  the	  1890s	  and	  took	  off	  around	  the	  turn	  of	  the	  20th	  century,	  Rensberger	  suggested	  (2009,	  p.	  1055).	  Famed	  science	  fiction	  pioneer	  H.G.	  Wells	  moonlighted	  as	  an	  early	  practitioner	  of	  science	  journalism,	  writing	  articles	  on	  science	  and	  “arguing	  that	  there	  was	  a	  need	  for	  writers	  to	  translate	  scientists’	  jargon	  and	  use	  writing	  techniques	  to	  engage	  non-­‐specialists,”	  (Rensberger,	  2009,	  p.	  1055).	  Polymath	  Carr	  Van	  Anda	  was	  hired	  as	  the	  managing	  editor	  at	  the	  New	  York	  Times	  in	  1904	  and	  famously	  fixed	  an	  error	  in	  an	  Einstein	  lecture	  the	  Times	  was	  poised	  to	  print	  (Rensberger,	  2009,	  p.	  1055).	  The	  National	  Association	  of	  Science	  Writers	  was	  formed	  by	  a	  dozen	  ambitious	  science	  writers	  in	  1934	  (Rensberger,	  2009,	  p.	  1055)	  and	  today	  boasts	  some	  2,286	  members	  including	  many	  non-­‐reporters,	  according	  to	  its	  website.	  Rensberger	  (2009)	  proposed	  three	  epochs	  in	  the	  history	  of	  science	  journalism:	  an	  early	  period	  during	  which	  writers	  primarily	  translated	  the	  language	  in	  which	  scientific	  discoveries	  were	  couched	  into	  something	  more	  palatable	  to	  the	  lay	  audience,	  a	  middle	  period—beginning	  with	  the	  formation	  of	  the	  National	  Association	  of	  Science	  Writers—during	  which	  journalists	  sought	  to	  “persuade	  the	  public	  to	  accept	  science	  as	  the	  salvation	  of	  society”	  (Rensberger,	  2009,	  p.	  1055),	  and	  finally	  a	  trend	  toward	  increased	  skepticism	  and	  criticism	  after	  World	  War	  Two.	  	  In	  the	  1980s	  and	  ’90s,	  science	  journalism	  boomed,	  driven	  by	  the	  era’s	  largess	  and	  the	  prestige	  a	  periodical	  received	  from	  science	  coverage	  (Brumfiel,	  2009,	  p.	  275).	  But	  those	  giddy	  days	  ended:	  science	  sections	  have	  not	  escaped	  the	  tumult	  and	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turmoil	  rocking	  the	  news	  industry	  today.	  Science	  reporting	  has	  been	  scaled	  back	  and	  the	  science	  journalists	  still	  employed	  are	  expected	  to	  produce	  more	  content	  across	  more	  platforms	  than	  ever	  before	  (Brumfiel,	  2009,	  p.	  275).	  To	  some	  extent	  the	  increased	  pressure	  placed	  on	  science	  reporters	  has	  been	  relieved	  by	  the	  public-­‐relations	  departments	  of	  the	  institutions	  and	  industries	  that	  supply	  time-­‐strapped	  journalists	  with	  ready-­‐made	  stories.	  	  	  
What	  is	  science	  journalism,	  exactly?	  	  Science	  journalism,	  as	  a	  subset	  of	  journalism,	  can	  be	  difficult	  to	  pin	  down:	  where	  exactly	  does	  the	  domain	  of	  science	  reporting	  end	  and	  the	  rest	  of	  journalism	  begin?	  Nonetheless,	  several	  researchers	  have	  investigated	  the	  reach	  and	  role	  of	  science	  journalism.	  Secko,	  Amend	  and	  Friday	  (2013)	  proposed	  four	  models	  of	  science	  journalism,	  with	  the	  hope	  that	  a	  clearly	  articulated	  framework	  will	  usher	  in	  a	  golden	  age	  of	  accurate,	  compelling	  and	  useful	  science	  reporting.	  Two	  of	  their	  models	  (the	  Science	  Literacy	  model	  and	  the	  Contextual	  model)	  focus	  on	  information	  delivery	  and	  two	  (the	  Lay	  Expertise	  model	  and	  the	  Public	  Participation	  model)	  on	  public	  engagement	  (Secko	  et	  al.,	  2013).	  The	  Science	  Literacy	  model	  functions	  like	  a	  water	  main:	  connecting	  the	  water	  tower	  of	  scientific	  knowledge	  to	  the	  dry	  trough	  of	  individual	  knowledge,	  whereas	  the	  Contextual	  models	  places	  science	  in	  the	  specific	  context	  of	  a	  reader’s	  experience	  (Secko	  et	  al.,	  2013).	  The	  Lay	  Expertise	  model	  “seeks	  to	  acknowledge	  the	  limitations	  of	  science…	  and	  seeks	  to	  empower”	  (Secko	  et	  al.,	  2013,	  p.	  67).	  It	  places	  lay-­‐knowledge	  on	  equal	  footing	  with	  scientific	  knowledge.	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Finally,	  the	  Public	  Participation	  model	  promotes	  a	  democratic	  view	  of	  science	  (Secko	  et	  al.,	  2013).	  Lublinski,	  on	  the	  other	  hand,	  focused	  on	  the	  organizational	  elements	  of	  science	  journalism—primarily	  the	  beat.	  She	  proposed	  two	  heuristic	  tools:	  the	  “beat	  concept”	  and	  a	  “mental	  editorial	  plan”	  that	  help	  illuminate	  newsroom	  processes	  (Lublinski,	  2011).	  She	  then	  proposes	  four	  types	  of	  science	  beats:	  current	  news,	  creative	  science,	  audience-­‐	  and	  business-­‐oriented,	  and	  specialized	  correspondent’s	  office	  (Lublinski,	  2011).	  	  	   Although	  Lublinski	  based	  her	  paper	  on	  German	  newspapers,	  the	  conclusions	  are	  relevant	  to	  newsrooms	  the	  world	  over.	  They	  constitute	  a	  useful	  device	  for	  understanding	  how	  traditional	  newsrooms	  approach	  science	  reporting	  and,	  therefore,	  the	  type	  of	  content	  those	  newsrooms	  produce.	  These	  notions	  may,	  however,	  be	  slightly	  less	  relevant	  in	  the	  United	  State’s	  cannibalized	  newsrooms.	  Murcott	  and	  Williams	  discussed	  recent	  research	  on	  the	  state	  of	  science	  journalism	  in	  the	  U.K.,	  the	  pressures	  facing	  science	  journalists	  and	  the	  growing	  power	  of	  “slick	  science	  publicity	  machines”	  (Murcott	  and	  Williams,	  2013,	  p.	  153).	  Speaking	  on	  the	  range	  of	  science	  journalism,	  Murcott	  and	  Williams	  suggested	  that	  the	  provisional	  nature	  of	  research	  presents	  a	  difficulty	  for	  science	  journalists:	  “This	  is	  one	  of	  the	  central	  and	  perennial	  conundrums	  facing	  any	  science	  journalist—how	  to	  produce	  a	  narrative	  with	  a	  start,	  middle	  and	  end	  from	  a	  sphere	  of	  human	  endeavor	  that	  is	  not	  clear-­‐cut	  and	  also,	  in	  principle,	  never	  ends”	  (Murcott	  and	  Williams,	  2013,	  p.	  154).	  Another	  challenge	  faced	  by	  science	  journalists	  is	  to	  avoid	  “being	  a	  cheerleader	  for	  science	  in	  general”	  in	  favor	  of	  assuming	  the	  skeptical,	  more	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critical	  stance	  other	  journalists	  generally	  take	  toward	  their	  beats	  (with	  the	  possible	  exception	  of	  sports	  writers)	  (Murcott	  and	  Williams,	  2013,	  p.153).	  	  
	  
Climate	  change	  and	  other	  challenges	  	  Broadly	  speaking,	  American	  journalism	  is	  grappling	  with	  objectivity,	  fairness,	  balance	  and	  truth,	  and	  one	  of	  the	  most	  powerful	  modern	  examples	  of	  fairness	  or	  balance	  distorting	  reality	  falls	  within	  the	  purview	  of	  science	  journalism.	  Maxwell	  Boykoff	  and	  his	  brother	  Jules	  M.	  Boykoff	  (2004)	  charted	  the	  coverage	  of	  climate	  change	  in	  prestigious	  legacy	  media	  outlets	  in	  the	  United	  States	  from	  1988	  to	  2002.	  They	  found	  that	  when	  press	  coverage	  diverged	  from	  scientific	  realities,	  it	  was	  due	  largely	  to	  that	  false	  god,	  Balance:	  We	  conclude	  that	  the	  US	  prestige	  press—the	  New	  York	  Times,	  the	  
Washington	  Post,	  the	  Los	  Angeles	  Times	  and	  the	  Wall	  Street	  Journal—has	  contributed	  in	  significant	  ways	  to	  this	  failed	  discursive	  translation	  through	  the	  adherence	  to	  journalistic	  norms,	  and	  more	  specifically	  to	  the	  journalistic	  norm	  of	  balance	  (Boykoff	  and	  Boykof,	  2003,	  p.	  134).	  	  Wily	  opponents	  of	  government	  action	  sought	  to	  exploit	  this	  norm	  by	  recruiting	  and	  training	  scientists	  to	  promote	  industry	  opinions	  (Boykoff	  and	  Boykof,	  2003,	  p.	  133).	  But	  industry	  shills	  hawking	  false	  equivalencies	  isn’t	  the	  only	  difficulty	  journalists	  face	  in	  communicating	  anthropogenic	  climate	  change	  to	  the	  public.	  	  Although	  science	  reporting	  has	  greatly	  increased	  the	  awareness	  of	  climate	  change,	  Steve	  Mcllwaine	  contended	  it	  has	  not	  necessarily	  contributed	  to	  the	  public’s	  understanding	  of	  the	  issue.	  In	  fact,	  people	  feel	  journalists	  have	  largely	  failed	  in	  their	  reporting	  on	  climate	  change	  (Mcllwaine,	  2013).	  In	  an	  attempt	  to	  remedy	  this,	  McIlwaine	  delved	  into	  several	  issues	  associated	  with	  climate	  change	  reporting	  that	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are	  highly	  relevant	  to	  more	  general	  science	  reporting:	  scientific	  certainty,	  balance,	  following	  the	  money	  and	  sourcing,	  among	  others	  (Mcllwaine,	  2013).	  But	  it	  is	  important	  to	  note	  that	  the	  news	  industry	  is	  not	  the	  homogenous	  monolith	  it	  is	  sometimes	  made	  out	  to	  be.	  Carver,	  Rødland	  and	  Breivik	  illustrated	  this	  through	  a	  frame	  analysis	  of	  the	  presentation	  of	  the	  gene	  in	  science	  reporting.	  They	  analyzed	  the	  manner	  in	  which	  the	  gene	  concept	  is	  framed	  in	  newspapers	  whose	  audiences	  span	  the	  socioeconomic	  spectrum,	  from	  the	  prestige	  press	  to	  the	  most	  tawdry	  of	  tabloids.	  The	  authors	  assessed	  the	  use	  of	  five	  frames	  used	  to	  describe	  the	  gene,	  frames	  developed	  by	  Carver,	  Waldahl	  and	  Breivik:	  symbolic	  (“An	  abstract	  representation	  of	  relationship”),	  deterministic	  (“A	  definite	  causal	  agent”),	  relativistic	  (“A	  predisposing	  factor”),	  materialistic	  (“A	  discrete	  physical	  unit”)	  and	  evolutionary	  (“A	  dynamic	  agent	  interacting	  with	  the	  environment”)	  (Carver	  et	  al.,	  2012,	  pp.	  454-­‐455).	  Generally,	  periodicals	  with	  less-­‐educated	  readers	  utilized	  a	  symbolic	  frame	  while	  those	  targeted	  to	  better-­‐educated	  readers	  were	  liable	  to	  use	  evolutionary	  and	  materialistic	  frames	  (Carver	  et	  al.,	  2012,	  p.	  464).	  They	  showed	  that:	  	   tabloid	  and	  elite	  newspapers	  present	  very	  different	  pictures	  of	  what	  a	  gene	  is.	  These	  differences	  in	  how	  the	  gene	  concept	  is	  communicated	  to	  society	  may	  have	  implications	  for	  people’s	  understanding	  of	  genetics…	  this	  study	  shows	  that	  the	  general	  characteristics	  of	  a	  media	  outlet	  may	  be	  reflected	  by	  the	  framing	  of	  a	  single	  scientific	  concept.	  How	  often	  each	  gene	  frame	  was	  used	  by	  a	  newspaper	  was	  not	  random	  and	  could	  be	  related	  to	  its	  overall	  editorial	  profile	  (Carver	  et	  al.,	  2012,	  p.	  472).	  	  Many	  of	  the	  most	  universally	  important,	  ongoing	  news	  stories	  of	  our	  time	  are	  grounded	  in	  science.	  And	  reporting	  on	  those	  stories	  requires	  confrontation	  with	  the	  ethical	  and	  normative	  challenges	  facing	  journalism	  as	  a	  whole.	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2005,	  a	  climate	  journalism	  watershed	  In	  a	  review	  of	  climate	  change	  coverage	  research,	  Sara	  Shipley	  Hiles	  detected	  a	  shift	  in	  coverage	  before	  and	  after	  2005:	  studies	  of	  early	  coverage	  “consistently	  found	  that	  media	  coverage	  of	  climate	  change	  focused	  on	  scientific	  uncertainty	  and	  controversy,”	  (Hiles,	  26).	  	  For	  instance,	  in	  a	  content	  analysis	  of	  American	  and	  French	  coverage	  of	  climate	  change,	  Brossard,	  McComas	  and	  Shanahan	  found	  that	  American	  newspapers	  consistently	  highlighted	  conflicts	  between	  politicians	  and	  scientists.	  McComas	  and	  Shanahan	  conducted	  a	  content	  analysis	  of	  stories	  from	  The	  Washington	  Post	  and	  The	  
New	  York	  Times	  from	  1980	  to	  1995	  and	  detected	  a	  cyclical	  focus	  on	  climate	  change	  in	  media	  coverage	  (	  McComas	  and	  Shanahan,	  30).	  Danger	  and	  consequences	  characterized	  the	  coverage	  as	  stories	  increased	  in	  frequency,	  followed	  by	  a	  stable	  period	  focusing	  on	  scientific	  dissent,	  and	  finally	  a	  shift	  toward	  the	  economic	  implications	  of	  climate	  change	  as	  coverage	  tapers	  off	  (Brossard,	  McComas	  and	  Shanahan,	  49-­‐50).	  	  As	  it	  happens,	  in	  a	  winter	  2005	  Nieman	  Reports	  section	  called	  “Words	  &	  Reflections:	  Intelligent	  Design	  and	  Global	  Warming”	  journalists,	  thinkers	  and	  researchers	  delved	  into	  the	  intersection	  of	  science	  and	  journalism.	  In	  a	  piece	  “Disinformation,	  Financial	  Pressures,	  and	  Misplaced	  Balance,”	  Ross	  Gelbspan	  attributes	  the	  flaws	  in	  climate	  change	  coverage	  to	  a	  certain	  myopia	  on	  the	  part	  of	  environmental	  reporters,	  an	  emphasis	  on	  political	  lenses	  in	  newsrooms,	  and	  a	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concerted	  disinformation	  campaign	  waged	  by	  the	  beneficiaries	  and	  dependents	  of	  fossil	  fuels	  (Gelbspan,	  2005).	  	  In	  his	  contribution	  “Science	  and	  Journalism	  Fail	  to	  Connect,”	  journalist,	  instructor	  and	  author	  Dan	  Fagan	  urges	  several	  steps	  to	  stem	  the	  widening	  gap	  between	  the	  sciences	  and	  the	  popular	  press:	  equipping	  journalists	  with	  a	  knowledge	  of	  scientific	  reasoning,	  rededicating	  ourselves	  to	  coherent	  storytelling,	  and	  —	  crucially	  —	  “We	  need	  to	  show	  reporters	  how	  and	  why	  to	  resist	  the	  journalistic	  perversion	  of	  Newton’s	  third	  law	  of	  motion:	  For	  every	  assertion	  in	  a	  news	  story,	  there	  must	  be	  an	  equal	  and	  opposite	  assertion.	  Phony	  ‘balance’	  is	  the	  bane	  of	  science	  journalism,”	  (Fagan,	  2005).	  	  Max	  Boykoff	  also	  weighs	  in	  on	  the	  issue	  of	  balance	  in	  climate	  change	  coverage	  in	  his	  piece,	  The	  Disconnect	  of	  News	  Reporting	  From	  Scientific	  Evidence.	  “What	  is	  needed	  is	  a	  more	  accurate	  depiction	  of	  the	  existing	  scientific	  consensus.	  And	  if	  those	  who	  represent	  the	  U.S.	  policy	  position	  continue	  to	  distort	  science	  in	  pursuit	  of	  an	  agenda	  that	  benefits	  special	  interests,	  then	  journalists	  must	  provide	  the	  crucial	  scientific	  context	  for	  the	  public,”	  (Boykoff,	  2005)	  All	  of	  which	  brings	  us	  to	  Sharon	  Dunwoody’s	  “Weight-­‐of-­‐Evidence	  Reporting:	  What	  Is	  It?	  Why	  Use	  It?”	  In	  the	  piece,	  she	  proposes	  a	  “weight-­‐of-­‐evidence”	  method,	  wherein	  journalists	  are	  tasked	  with	  finding	  “out	  where	  the	  bulk	  of	  evidence	  and	  expert	  thought	  lies	  on	  the	  truth	  continuum	  and	  then	  communicate	  that	  to	  audiences,”	  (Dunwoody,	  2005).	  	  Zamith,	  Pinto	  and	  Villar	  performed	  a	  content	  analysis	  of	  climate	  change	  coverage	  in	  four	  newspapers	  in	  Brazil,	  Argentina,	  Colombia,	  and	  the	  U.S.	  between	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December	  31,	  2008,	  and	  January	  1,	  2010,	  (	  341).	  In	  the	  U.S.	  and	  Brazil,	  stories	  focused	  on	  policy	  progress	  through	  an	  economic	  lens,	  whereas	  Argentina	  and	  Colombia	  focused	  on	  urgency	  and	  catastrophe.	  	  Other	  outlets	  are	  adopting	  different	  tactics	  to	  bring	  climate	  change	  home.	  In	  “Narrating	  climate	  change,”	  Alexis	  Sobel	  Fitts	  describes	  how	  the	  Yale	  Forum	  on	  Climate	  and	  the	  Media	  underwent	  a	  metamorphosis	  and	  emerged	  as	  Yale	  Climate	  Connections:	  a	  site	  formerly	  dedicated	  to	  detailed,	  incremental	  coverage	  pivoting	  toward	  tangible,	  individual	  narratives	  (2014).	  	  In	  2011,	  Brown,	  Budd,	  Bell	  and	  Rendell	  performed	  a	  content	  analysis	  of	  how	  English	  regional	  newspapers	  translate	  climate	  change	  into	  “locally	  relevant	  phenomena,”	  i.e.,	  the	  domestication	  of	  climate	  change	  (658).	  They	  focus	  on	  the	  issue	  of	  scale	  in	  coverage:	  how	  global	  climate	  change	  is	  parsed	  and	  split	  down	  to	  garden-­‐level	  impacts.	  Those	  impacts,	  however,	  are	  only	  local	  in	  a	  general	  kind	  of	  way:	  “while	  none	  of	  the	  topics	  covered	  within	  the	  newspapers	  analysed	  [sic]	  can	  be	  regarded	  as	  being	  locally	  specific,	  they	  do	  serve	  to	  make	  seemingly	  global	  phenomena	  more	  locally	  relevant,”	  (Brown	  et	  al.,	  671).	  They	  also	  note	  undertones	  of	  issues	  of	  race	  and	  nationality	  in	  domesticated	  climate	  change	  coverage:	  ‘alien’	  landscapes	  overtaking	  England	  and	  supplanting	  the	  traditional	  ecosystems,	  (Brown	  et	  al.,	  671).	  	  	  
A	  sense	  of	  urgency	  Public	  will	  is	  a	  key	  prerequisite	  for	  successful	  action	  on	  climate	  change.	  And	  the	  public	  depends	  largely	  on	  the	  media	  to	  inform	  their	  views	  on	  all	  areas	  of	  science	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and	  policy.	  In	  its	  “Climate	  Change	  2014:	  Synthesis	  Report,”	  the	  Intergovernmental	  Panel	  on	  Climate	  Change	  (IPCC)	  detailed	  in	  stark	  terms	  what	  is	  at	  stake:	  	  Human	  influence	  on	  the	  climate	  system	  is	  clear,	  and	  recent	  anthropogenic	  emissions	  of	  greenhouse	  gases	  are	  the	  highest	  in	  history.	  Recent	  climate	  changes	  have	  had	  widespread	  impacts	  on	  human	  and	  natural	  systems…	  Continued	  emission	  of	  greenhouse	  gases	  will	  cause	  further	  warming	  and	  long-­‐lasting	  changes	  in	  all	  components	  of	  the	  climate	  system,	  increasing	  the	  likelihood	  of	  severe,	  pervasive	  and	  irreversible	  impacts	  for	  people	  and	  ecosystems.	  Limiting	  climate	  change	  would	  require	  substantial	  and	  sustained	  reductions	  in	  greenhouse	  gas	  emissions	  which,	  together	  with	  adaptation,	  can	  limit	  climate	  change	  risks	  (2014,	  p.	  2,	  8).	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Methodology	  
	   Because	  the	  stakes	  are	  indeed	  high,	  and	  because	  science	  writers	  are	  responsible	  for	  mediating	  among	  scientists,	  policy	  makers	  and	  the	  public,	  it	  is	  important	  to	  understand	  the	  process	  and	  rationale	  of	  science	  writers	  and	  journalists.	  To	  that	  end,	  I	  shall	  conduct	  semi-­‐structured	  interviews	  with	  seasoned	  environmental	  journalists	  and	  writers.	  I	  have	  selected	  journalists	  based	  upon	  the	  strength	  of	  their	  work	  —	  the	  skillful	  panache	  with	  which	  they	  apply	  narrative	  to	  climate	  change	  and	  their	  moxie	  in	  linking	  climate	  change	  to	  locations	  and	  events.	  Some	  might	  be	  a	  challenge	  to	  corral	  into	  an	  interview,	  but	  shoot	  for	  the	  stars.	  Here	  is	  a	  provisional	  list	  of	  the	  individuals	  with	  whom	  I’d	  like	  to	  hobnob:	  	  
• Jeff	  Biggers,	  author	  of	  “Reckoning	  at	  Eagle	  Creek:	  The	  Secret	  Legacy	  of	  Coal	  in	  the	  Heartland”	  and	  writer-­‐in-­‐residence	  at	  the	  Climate	  Narrative	  Project	  
• Gideon	  Gil,	  Boston	  Globe	  health	  and	  science	  editor	  
• Elizabeth	  Kolbert,	  author	  of	  “Field	  Notes	  from	  a	  Catastrophe”	  and	  New	  
Yorker	  staff	  writer	  
• Mark	  Lynas,	  author	  of	  “Six	  Degrees”	  and	  “High	  Tide”	  	  
• Stephen	  Sheppard,	  author	  of	  “Visualizing	  Climate	  Change:	  A	  Guide	  to	  Visual	  Communication	  of	  Climate	  Change	  and	  Developing	  Local	  Solutions”	  	  
• Bud	  Ward,	  environmental	  journalist	  and	  journalism	  educator	  in	  the	  Washington,	  D.C.	  area	  
 121 
Once	  I’ve	  buttonholed	  my	  subjects	  (primarily	  via	  semi-­‐formal	  written	  inquiries),	  I’ll	  subject	  them	  to	  rigorous	  questioning	  about	  two	  main	  topics:	  tools	  and	  techniques	  for	  applying	  narrative	  to	  climate	  change	  coverage	  and	  the	  challenges	  of	  localizing	  a	  global	  phenomenon.	  	  
Upon	  completion	  of	  at	  least	  four	  interviews,	  I’ll	  attempt	  to	  spin	  the	  nuggets	  of	  wisdom	  bestowed	  upon	  me	  by	  my	  interview	  subjects	  into	  pure	  professional	  analysis	  gold.	  The	  resulting	  analytical	  article	  will	  be	  an	  exploration	  of	  environmental	  writer’s	  penchants	  and	  processes	  when	  covering	  climate	  change	  and	  could	  serve	  as	  a	  blueprint	  for	  writers	  and	  editors.	  Publications	  such	  as	  the	  Columbia	  Journalism	  
Review,	  the	  American	  Journalism	  Review	  and	  the	  Nieman	  Reports	  would	  be	  ill	  advised	  to	  reject	  such	  daring,	  insightful	  content.	  	  
Lindlof	  and	  Taylor	  tell	  us	  why	  in-­‐depth,	  semi-­‐structured	  interviews	  are	  a	  shrewd	  bet	  for	  a	  project	  like	  this:	  A	  semi-­‐structured	  interview’s	  “ability	  to	  travel	  deeply	  and	  broadly	  into	  subjective	  realities	  has	  made	  the	  interview	  a	  preeminent	  method	  in	  communication	  and	  the	  other	  social	  sciences…	  Interviews	  can	  be	  done	  in	  a	  research	  lab,	  during	  a	  walk	  along	  a	  beach,	  at	  a	  corner	  table	  in	  a	  restaurant,	  or	  in	  a	  teenager’s	  bedroom”	  (170).	  	  
Because	  they	  live	  at	  the	  nexus	  of	  academic	  rigor	  and	  conversational	  nimbleness,	  semi-­‐structured,	  in-­‐depth	  interviews	  are	  the	  research	  method	  this	  project	  was	  destined	  to	  utilize.	  As	  Lindlof	  and	  Taylor	  note,	  these	  interviews	  “are	  particularly	  well	  suited	  to	  understand	  the	  social	  actor’s	  experience	  and	  perspective,”	  (173,	  authors’	  emphasis).	  This	  project	  will	  explore	  the	  process	  and	  rational	  of	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climate	  change	  reporting,	  so	  an	  interview	  will	  give	  the	  subjects	  ample	  opportunity	  to	  reminisce	  about	  their	  experiences	  and	  expertise.	  And	  yet,	  by	  having	  some	  predetermined	  questions	  (in	  the	  form	  of	  an	  interview	  guide),	  the	  interview	  will	  be	  given	  a	  fundamental	  architecture,	  a	  foundation	  to	  lend	  shape	  and	  coherence	  to	  the	  process	  (Lindlof	  and	  Taylor,	  2002).	  	  Interview	  guides	  “simply	  consist	  of	  groupings	  of	  topics	  and	  questions	  that	  the	  interviewer	  can	  ask	  in	  different	  ways	  for	  different	  participants,”	  (Lindlof	  and	  Taylor,	  195).	  As	  that	  formidable	  duo	  note,	  guides	  are	  an	  ends-­‐oriented	  technique,	  whereas	  other	  systems	  are	  means-­‐oriented	  (195).	  	  Semi-­‐structured	  interviews	  have	  been	  deployed	  on	  countless	  journalists	  to	  good	  effect.	  For	  instance,	  in	  a	  2004	  paper,	  Claringbould,	  Knoppers	  and	  Elling	  pitched	  semi-­‐structured	  interviews	  at	  15	  sports	  journalists	  and	  editors	  to	  evaluate	  the	  invidious	  ways	  by	  which	  gender	  and	  ethnicity	  are	  constructed	  in	  their	  field	  (p.	  709).	  Likewise,	  Buchanan	  and	  Keats	  deployed	  in-­‐depth	  semi-­‐structured	  interviews	  on	  31	  journalists	  who	  had	  witnessed	  trauma	  and	  disaster	  in	  an	  attempt	  to	  triage	  the	  journalists’	  coping	  mechanisms	  (p.	  127).	  Even	  Boykoff	  himself	  has	  conducted	  semi-­‐structured	  interviews	  with	  environmental	  journalists	  and	  climate	  scientists	  to	  examine	  how	  the	  frame	  of	  “contention	  and	  conflict”	  has	  heated	  up	  climate	  change	  science	  (Boykoff,	  2007,	  p.	  479).	  	  This	  study	  will	  adhere	  to	  typical	  interviewing	  norms	  —	  the	  interviewer	  will	  adopt	  an	  agile,	  conversational	  tone	  and	  approach	  yet	  hew	  faithfully	  to	  the	  architecture	  detailed	  in	  the	  interview	  guide.	  The	  interviews	  will	  be	  conducted	  in	  person	  when	  feasible	  and	  via	  phone	  or	  (preferably)	  Skype	  when	  geography	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precludes	  face-­‐to-­‐face	  contact.	  Because	  this	  is	  a	  work	  of	  public	  scholarship,	  all	  conversations	  will	  be	  on	  the	  record.	  To	  give	  interviewees	  unfettered	  opportunity	  for	  candor,	  portions	  of	  an	  interview	  may	  be	  taken	  off	  record	  upon	  request.	  A	  full	  transcript	  will	  be	  created	  for	  each	  interview	  —	  barring,	  of	  course,	  off-­‐the-­‐record	  bits.	  The	  interview	  guide	  will	  likely	  contain	  the	  following	  queries:	  	  
• How	  did	  you	  get	  started	  writing	  about	  science	  and	  environmental	  issues?	  	  
• What	  special	  challenges	  does	  writing	  about	  areas	  of	  scientific	  controversy	  (or	  pseudo-­‐controversy)	  pose?	  
• What	  are	  some	  techniques	  you	  use	  to	  address	  those	  challenges?	  	  
• How	  has	  your	  approach	  to	  climate	  change	  coverage	  shifted	  over	  the	  years?	  	  
• How	  do	  you	  localize	  climate	  change	  coverage,	  that	  is,	  to	  tie	  a	  nebulous	  global	  phenomena	  to	  a	  discrete	  locale	  or	  event?	  	  
• How	  do	  you	  account	  for	  uncertainty	  in	  writing	  about	  climate	  change,	  especially	  when	  writing	  about	  a	  place	  or	  happening?	  
• Is	  there	  a	  threshold	  or	  authority	  that	  you	  rely	  upon	  when	  deciding	  to	  attribute	  particular	  events	  to	  climate	  change?	  	  
• What	  is	  an	  example	  of	  an	  anecdote	  from	  your	  experience	  that	  failed	  to	  meet	  that	  threshold?	  	  
• What	  narrative	  devices	  or	  techniques	  do	  you	  utilize	  when	  reporting	  on	  climate	  change?	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• What	  mistakes,	  clichés	  or	  pitfalls	  accompany	  narrative	  climate	  change	  coverage?	  	  
• Does	  applying	  a	  narrative	  to	  the	  story	  of	  climate	  change	  present	  challenges	  that	  other	  areas	  of	  science	  writing	  might	  not?	  	  
• What	  is	  the	  value,	  if	  any,	  of	  trying	  to	  localize	  climate	  change	  coverage?	  	  
• Does	  localizing/applying	  narrative	  techniques	  to	  climate	  change	  coverage	  seem	  to	  evoke	  different	  responses	  in	  your	  audience	  than	  a	  more	  episodic,	  news-­‐cycle	  approach?	  	  
• How	  do	  you	  imagine	  the	  story	  of	  climate	  change	  will	  be	  covered	  in	  five	  years?	  In	  ten?	  	  
• What	  motivates	  you	  to	  do	  this	  work?	  
• Why	  do	  you	  think	  this	  work	  matters?	  	  
• Anything	  you’d	  like	  to	  add?	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Appendix	  B:	  Interviewee	  Bios1	  
	  
Jeff	  Biggers:	  Author,	  playwright	  and	  coalminer’s	  grandson,	  Biggers	  now	  heads	  the	  Climate	  Narrative	  Project	  as	  Writer-­‐in-­‐Residence	  at	  the	  University	  of	  Iowa	  Office	  of	  Sustainability.	  His	  book	  Reckoning	  at	  Eagle	  Creek	  explores	  the	  personal	  and	  social	  cost	  of	  America’s	  appetite	  for	  coal.	  	  
Seth	  Borenstein:	  Borenstein	  cut	  his	  teeth	  as	  a	  reporter	  covering	  politics	  and	  city	  government,	  and	  came	  to	  science	  writing	  thanks	  to	  what	  was	  then	  the	  worst	  drought	  in	  Florida’s	  history.	  Now	  he	  covers	  science	  and	  the	  environment	  for	  the	  Associated	  Press.	  He’s	  currently	  up	  to	  his	  eyeballs	  in	  alligators,	  as	  he	  put	  it,	  in	  the	  lead	  up	  to	  the	  Paris	  climate	  talks.	  	  
Kristin	  Ohlson:	  A	  versatile	  writer,	  Ohlson’s	  work	  has	  found	  its	  way	  onto	  the	  New	  
York	  Times’	  bestseller	  list,	  into	  the	  2008	  Best	  American	  Travel	  Writing	  anthology	  and	  the	  2011	  Best	  American	  Science	  Writing	  collection.	  Her	  2014	  book	  The	  Soil	  Will	  
Save	  Us	  explores	  the	  potential	  of	  soil	  carbon	  sequestration.	  	  
Mark	  Lynas:	  Lynas	  has	  written	  several	  books	  about	  climate	  change	  and	  other	  social-­‐scientific-­‐environmental	  issues	  facing	  humankind.	  In	  2009,	  he	  became	  the	  advisor	  on	  climate	  change	  to	  then-­‐President	  of	  the	  Maldives,	  Mohammed	  Nasheed.	  	  
Bud	  Ward:	  Ward’s	  been	  in	  the	  environmental	  journalism	  game	  for	  more	  than	  40	  years,	  since	  getting	  his	  start	  as	  the	  managing	  editor	  at	  The	  Bureau	  of	  National	  Affairs’	  Environment	  Reporter.	  In	  1989	  he	  co-­‐founded	  the	  Society	  of	  Environmental	  Journalists.	  He	  now	  edits	  Yale	  Climate	  Connections.	  	  
                                                            
1 Interview transcripts available upon request. 
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Addendum	  All	  things	  change,	  and	  (like	  this	  project,	  hopefully)	  sometimes	  they	  improve.	  My	  project	  was	  shaped	  by	  the	  subjects	  with	  whom	  I	  was	  able	  to	  arrange	  interviews,	  and	  I	  tweaked	  the	  interview	  guide	  to	  exploit	  their	  strengths	  and	  areas	  of	  expertise.	  As	  a	  result,	  I’ve	  focused	  more	  on	  the	  intersection	  of	  storytelling	  and	  climate	  change	  and	  less	  on	  localization.	  Discussions	  with	  my	  committee	  during	  my	  defense	  put	  the	  last	  nail	  in	  the	  localization	  coffin.	  That	  conversation	  also	  serves	  as	  an	  example	  of	  the	  importance	  of	  defining	  terms.	  I’d	  failed	  to	  fully	  articulate	  that	  I	  was	  approaching	  localization	  in	  terms	  of	  linking	  specific	  weather	  events	  (and	  the	  places	  where	  they	  occur)	  to	  climate	  change.	  In	  journalist-­‐ese,	  of	  course,	  localization	  is	  more	  often	  thought	  of	  as	  tailoring	  national	  stories	  to	  a	  local	  audience.	  Both	  takes	  on	  localization	  are	  linked	  to	  one	  another,	  of	  course,	  and	  together	  they	  represent	  a	  fruitful	  area	  for	  further	  inquiry.	  However,	  given	  the	  aforementioned	  shift	  toward	  narrative	  tools,	  it	  made	  sense	  to	  subsume	  the	  discussion	  of	  localization	  into	  the	  broader	  survey	  of	  narrative	  and	  climate	  change	  in	  my	  analysis.	  	  	  	  	  	  
